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122. AN EOCENE FORAMINIFERAL FAUNA OF WILCOX 
AGE FROM ALABAMA 


By JosepH A. CusHMAN and Geratp M. Ponton 


Although the foraminifera of the basal Eocene of Texas have been 
published in considerable detail by Mrs. Plummer (Univ. Texas Bull. 
2644, 1926 |1927]), and more or less is known of the Upper Eocene of 
the Jackson and Claiborne including large manuscripts now in press, 
very little has been done with the Wilcox foraminifera. A few scattered 
papers, mainly in these Contributions, have included species of certain 
genera from the Wilcox, but no complete faunas have been described. 
As a preliminary work on this group the present paper is offered. 

Many of the species are new, and others have been referred to species 
published by Schwager from the Middle Eocene of northern Africa 
which in many respects is very much like this fauna from Alabama. 
Schwager’s types now in Munich were studied in August last by the 
senior author. All the specimens are from a single locality, RR. cut 
1 m. N. of Ozark, Ala. Some of the species here described as new 
have been noted at numerous localities of this same age, and most 
of them will undoubtedly be found to be index fossils for the Wilcox. 
Figures of all these species noted in this paper are given on the ac- 
companying plates. 


SPIROPLECTAMMINA WILCOXENSIS Cushman and Ponton, n, sp. (Pl, 7, figs. 2. a, b) 

Test broad, compressed, periphery subacute, early chambers coiled; 
chambers distinct, low and broad in the early portion, gradually and 
rather regularly increasing in height as added, slightly overlapping, 
later ones slightly inflated; sutures distinct, slightly depressed especially 
in the later portion, gently curved making a very slight angle with 
the horizontal; wall arenaceous but rather smoothly finished; aper- 
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ture a low curved opening at the base of the apertural face. Length of 
holotype 0.45 mm.; breadth 0.25 mm.; thickness 0.12 mm. 


Holotype (Cushman Coll. No. 16184) from Eocene of Wilcox age 
from RR. cut, 1m. N. of Ozark, Ala. 


This is a small odd form somewhat similar to many of the things that 
have been referred to Textularia agglutinans by various authors. The 
Wilcox species is, however, more compressed and much smaller than 
the typical Recent Textularia agglutinans d’Orbigny. 


ROBULUS ISIDIS (Schwager) (Pl. 7, figs. 2 a, b) 
Cristellaria isidis ScHwaGER, Palaeontographica, vol. 30, 1883, Pal. Theil, p. 110, pl 26 
(3), figs. 12 ac. 
Test closely coiled, compressed, slightly umbilicate, periphery with 
a very slight blunt keel; chambers few, usually only 5 or 6 in the last- 
formed coil, later ones very slightly inflated, of rather uniform shape, 
increasing slightly in size as added; sutures distinct, slightly curved, 
later ones very slightly depressed; aperture radiate, somewhat elongate, 
at the peripheral angle of the last-formed chamber. Length 1.10 mm.; 
thickness 1.40 mm. 


This form here figured seems to be identical with the species described 
by Schwager from the Middle Eocene of North Africa. 


ROBULUS WILCOXENSIS Cushman and Ponton, n. sp. (Pl. 1, dies..3.8, Bb) 


Test compressed, close coiled except in the oldest portion where 1 or 
2 chambers may become uncoiled, periphery in the earlier portion with 
a narrow blunt keel, in the adult chambers with the keel becoming 
obsolescent and the periphery rounded in the last chambers; chambers 
numerous, 9 or 10 in the last-formed coil of the adult, later ones slightly 
inflated and uncoiling, early ones of uniform shape, gradually increas- 
ing in size as added; sutures distinct, rather strongly curved, in the early 
portion limbate and raised, then becoming flush with the surface and in 
the adult slightly depressed; wall smooth except for the early raised 
sutures; aperture terminak radiate in the adult, in the earlier chambers 


at the outer peripheral angle. Length 1.00-1.15 mm.; breadth 0.75-0.80 
mm.; thickness 0.25-0.30 mm. 


Holotype (Cushman Coll. No. 16186) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 


This species is rather noteworthy in the various stages it shows in its 
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development, from a test with distinctly raised limbate sutures to the 
adult in which the chambers are much inflated, somewhat uncoiling, 
and the sutures narrow and depressed. This form in its definite charac- 
ters should be of use in determining this part of the formation. 


MARGINULINA PACHYGASTER Giimbel (PI. 7, figs. 4 a, b, 5) 


Marginulina pachygaster GUmBe1t, Abhandl. kén. bay. Akad. Wiss. Miinchen, vol. 10, 
1868 (1870), p. 632, pl. 1, fig. 69. 


Test composed of a very few chambers, the earlier ones slightly coiled 
but quickly becoming nearly in a straight line, somewhat compressed 
in the early stages, but circular in transverse section in the adult; cham- 
bers distinct, all somewhat inflated, the adult ones very much so; 
sutures distinct, earlier ones oblique and slightly curved, in the adult 
nearly at right angles to the elongate axis, and depressed; wall smooth; 
aperture radiate, in the early stages at the peripheral angle, in the adult, 
central, terminal. Length 0.75-0.90 mm.; diameter 0.50 mm. 


Giimbel described this species from the Eocene of southern Bavaria. 
It is characterized by the peculiar shape of the early portion and the 
later few chambers becoming rectilinear and much inflated. The figures 
show specimens of both the earlier stages and the adult. 


MARGINULINA DUBIA (?) Neugeboren (Pl. 7, fies, 6a, b) 


The elongate, nearly straight form figured here is referred to this 
species of Neugeboren with some question. More typical specimens of 
smaller size have been referred to this species particularly from the 
Miocene of California. The Wilcox specimens are heavier in the charac- 
ters of the wall, the whole test is larger, but the general form is very 
much the same. 


MARGINULINA SUBBULLATA Hantken (PI. 7, figs. 7 a, b) 


Marginulina subbullata HantKen, A magy. kir. féldt. int. évkényve, vol. 4, 1875 (1876), 
p. 39, pl. 4, figs. 9, 10.—Liesus, Jahrb. Geol. Reichsanst., vol. 56, 1906, p. 354.— 
Cusuman, Contr. Cushman Lab. Foram. Res., vol. 1, pt. 3, 1925, p. 62, pl. 10, 
figs. 3 a, b-—Corz, Bull. Amer. Pal., vol. 14, 1927, No. 51, p. 14, pl. 5, fig. 10.— 
Cusuman, Contr. Cushman Lab. Foram. Res., vol. 5, 1929, p. 85, pl. 12, fig. 20.— 
CusuMman and Larmine, Journ. Pal., vol. 5, 1931, p. 99, pl. 10, fig. 8—Cusuman and 
Parker, Contr. Cushman Lab. Foram. Res., vol. 7, 1931, p. 3, pl. 1, fig. 7.—NUTTALL, 
ours PalwavoluGs, 1932 spe 122 
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Test subcylindrical, the initial end somewhat loosely. coiled, later 2 
or 3 chambers uniserial, very broadly elliptical in transverse section; 
chambers few, inflated, gradually increasing in size as added, consider- 
ably overlapping; sutures distinct, depressed, the early ones oblique, 
later ones nearly at right angles to the axis; wall smooth and polished; 
aperture radiate, at the peripheral angle. Length up to 1.25 mm.; 
breadth 0.50 mm.; thickness 0.45.mm. 


This species was originally described by Hantken from the Lower 
Oligocene of Central Europe. It has been recorded from the Middle 
Eocene and the Lower Oligocene of Mexico and from the Miocene of 
Venezuela and California. 


MARGINULINA EXIMIA Neugeboren (Pl. 7, fen: 3 B..h) 


Marginulina eximia Neucesoren, Verh. Mitth. siebenbiirg. Ver. Nat., Jahrb. 2, 1851, 
Del oe lige4: eave al 72 


Test elongate, the early portion slightly compressed, less so in the 
adult, periphery rounded; chambers distinct, those of the early portion 
loosely coiled, slightly if at all inflated, later ones much inflated and 
very broadly elliptical in transverse section; sutures distinct, later ones 
somewhat depressed, oblique; wall smooth and polished; aperture ra- 


diate, slightly projecting, at the peripheral angle. Length 0.60 mm.; 
breadth 0.20 mm.; thickness 0.16 mm. 


This species is a small] delicate one with the sutures strongly oblique 
throughout. It was originally described by Neugeboren from the Ter- 
tiary of Europe. Our specimens from the Wilcox are, however, very 
close to the originals in their form and general characters. 


SARACENARIA WILCOXENSIS Cushman and Ponton, n. sp. (Pi. Wahes. 9) a,b) 


Test close coiled, the periphery bluntly angled or the earliest portion 
with a very slight keel; chambers few, distinct, increasing in length as 
added, the adult with a very broad apertural face, broadly elliptical in 
form and usually not symmetrical with the axis of the test; sutures 
distinct, flush with the surface, very slightly curved; aperture at the 
peripheral angle, extending down somewhat into the upper portion of the 
apertural face. Length 0.50 mm.; breadth 0.30 mm.; thickness 0.25 mm. 


Holotype (Cushman Coll. No. 16191) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 
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This Wilcox species is a rather peculiar one in the oblique character 
of the apertural face, at one side hardly breaking the contour of the 
test, at the other bulging strongly. The apertural face is smooth, but 
owing to the obliquity the base is irregularly placed in peripheral view. 
There is a considerable amount of variation in this particular character 
although none of the specimens are equally bilateral in their peripheral 
view. 


DENTALINA JACKSONENSIS (Cushman and Applin) (Pll % Hes: 10; 11) 


Nodosaria jacksonensis CusHMAN and Avptin, Bull. Amer. Assoc. Petr. Geol., vol. 10, 
1926, p. 170, pl. 7, figs. 14-16—CusumMan, Journ. Pal., vol. 1, 1927, p. 153, pl. 24, 
fig. 3—Core, Bull. Amer. Pal., vol. 14, No. 53, 1928, p. 208 (8), pl. 3, fig. 12— 
Cote and Ponton, Bull. 5, Fla. State Geol. Survey, 1930, p. 33, pl. 6, fig. 1. 


Test elongate, tapering, straight or usually gently curved, initial end 
rounded with one or more spines, sides lobulate throughout, more 
strongly so in later growth; chambers subglobular, fairly numerous, 
inflated, the earlier ones gently subspherical, later ones becoming more 
elongate; sutures distinct, depressed, of clear shell material; wall smooth, 
usually polished; aperture somewhat projecting, slightly eccentric, ra- 
diate. Length of Wilcox specimens up to 1.10 mm.; diameter up to 
0.25 mm. 


This species recorded originally from the Jackson Eocene seems to be 
distributed in the earlier Eocene of America in the Claiborne and 
Wilcox. This is somewhat variable, but the general characters seem 
to show that it should be placed in the genus Dentalina. There is a 
considerable degree of variation in the depression of the sutures. Two 
of the extremes are shown in our figures. The initial spine is also subject 
to much variation in the amount of its development. 


DENTALINA COMMUNIS (?) @’Orbigny (PI. 7, figs. 12, 13) 


Two specimens are here figured which show the general characters 
of a species which is fairly common in this Wilcox collection. They are 
referred with some question to d’Orbigny’s species. In the megalospheric 
form, shown in figure 13, the initial end is rather broadly rounded, while 
the microspheric form, shown in figure 12, has a much more pointed and 
tapering early stage. The sutures are oblique, and the chambers become 
more elongate toward the adult portion. The aperture is always at the 
peripheral border. Length of Wilcox specimens up to 1.80 mm.; di- 
ameter 0.20 mm. 


56 


CONTRIBUTIONS FROM THE CUSHMAN LABORATORY 


DENTALINA sp. (?) (PL: f,) fis. 707) 


There are fragments only of a very elongate, slightly curved species 
in which the chambers themselves, at least in the adult, are 3 or 4 
times as long as broad, and the wall ornamented with numerous, sharp, 


Fics. 


Fics. 


Fies. 3 


Fics. 
Figs. 
Ries: 
Fics 
Fics. 


Fies. 


Fics. 


Fics. 


Fresh 15251605 


14 ay 0. 


Fig. 17. 


Fics. 
Fics. 


Fics. 
Fics. 


Fics. 
Fics. 
Fics. 


18 
19 


20 
21 


22 
23 
24 


EXPLANATION OF PLATE 7 


Spiroplectammina wilcoxensis Cushman and Ponton, n. sp. X 69. 
a, front view; b, apertural view. 

Robulus isidis (Schwager). > 30. a, side view; 5, peripheral view. 
Robulus wilcoxensis Cushman and Ponton, n. sp. X 30. a, side view; 
view; b, peripheral view. 

Marginulina pachygaster Giimbel. XX 36. Fig. 4 a, side view; b, peri- 
pheral view of young. Fig. 5, Adult. 

Marginulina dubia (?) Neugeboren. x 35. a, side view; b, peripheral 
view. 

Marginulina subbullata Hantken. X 35. a, side view; b, peripheral 
view. 

Marginulina eximia Neugeboren. X 50. a, side view; b, peripheral 
view 

Saracenaria wilcoxensis Cushman and Ponton, n. sp. X 50. a, side 
view; b, peripheral view. 


Dentalina jacksonensis (Cushman. and Applin). »X 35. Fig. 10, 
Adult specimen with only slightly depressed sutures. Fig. 11, Young 
specimen with strongly depressed sutures. 

Dentalina communis (?) d’Orbigny. x 35. Fig. 12, Microspheric 
form. Fig. 13, Megalospheric form. 

Lingulina wilcoxensis Cushman and Ponton, n. sp. XX 22. a, front 
view; b, apertural view. 


Nodosaria latejugata Giimbél, var. > 40. 


~ Dentalina sp (?). X 40. 


Lagena mucronulata Reuss. XX 60. a, front view; b, apertural view. 
Triplasia wilcoxensis Cushman and Ponton, n. sp. X 35. a, front 
view; b, apertural view. 

Lagena acuticosta Reuss. X 60. a, front view; b, apertural view. 


Lagena costata (Williamson). X 60. a, front view; b, apertural 
view. . 


Lagena sp (?). XX 60. a, front view; b, apertural view. 
Lagena clavata (d’Orbigny). X 60. a, front view; b, apertural view. 


Lagena orbignyana (Seguenza), var.  X 60. a, front view; b, aper- 
tural view. a aig 


Figures drawn by Margaret S. Moore 


CONTRIB, CUSHMAN LAB, FORAM, RESEARCH VOL. 8; PD. 3, PL. % 


58 CONTRIBUTIONS FROM THE CUSHMAN LABORATORY 


longitudinal costae continuous from one chamber to another. No com- 
plete specimens of this species were found, and so it cannot be assigned 
to a definite specific name, but it is recorded here for reference for future 
workers on the Wilcox formation. 


LINGULINA WILCOXENSIS Cushman and Ponton, n, sp. (Pl, 7, figs. 14 a, b) 


Test very large, somewhat compressed, the periphery bluntly angled, 
greatest thickness in the middle, sides nearly parallel in the adult por- 
tion, rapidly tapering at the base, apertural end broadly rounded; 
chambers distinct, the earliest ones showing traces of coiling, later ones 
in a rectilinear series, as many as 6 or 7 chambers making up the adult 
portion, of rather uniform shape and size, slightly overlapping; sutures 
distinct, the later ones slightly depressed and with a tendency in the 
central portion to curve back toward the base, thence toward the sides 
curving outward and becoming oblique, downward again toward the 
periphery at either side; wall smooth, thick, opaque; aperture a very 
elongate, narrow slit, terminal. Length up to 3.60 mm.; breadth up to 
1.25 mm.; thickness up to 0.70 mm. 


Holotype (Cushman Coll.’ No. 16195) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 


This is a very large species which seems to be rather widely distrib- 
uted in the Wilcox Eocene of this particular region, as it has been 
found in other stations in very similar form.. The peculiar curving of the 
sutures and the very large size with straight sides should distinguish it 
from other species of the Eocene. 


NODOSARIA LATEJUGATA Giimbel, var. Mint, fies: 1b, 16) 


Rather rare specimens of the form figured occur in this collection of 
Wilcox material. The heavy costae running’ across the sutures from 
chamber to chamber and the strongly developed basal spine indicate 
the close relationship of this form to the above species so well developed 
in the Upper Eocene of the general Coastal Plain region of the United 
States. These few Wilcox specimens, however, seem to be less strongly 
developed and smaller than the Jackson form of the species. 


TRIPLASIA WILCOXENSIS Cushman and Ponton, n, sp. (Pl. 7, figs. 19 a, b) 


Test elongate, slightly fusiform, triangular in transverse section, the 
sides bluntly rounded, peripheral angle slightly lobulate; chambers dis- 
tinct, of rather uniform shape, slightly increasing in size as added, but 
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with the adult chambers of nearly uniform size, the sides of this portion 
of the test nearly parallel; sutures distinct, depressed, strongly curved 
toward the apertural end in the middle of each face; wall smooth, pol- 


ished; aperture terminal, radiate. Length 0.80-0.85 mm.; diameter 
0.25 mm. 


Holotype (Cushman Coll. No. 16197) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 


This is one of the characteristic species of this collection of Wilcox 
foraminifera. It may be referred to Reuss’ genus T'riplasia which was 
afterward renamed by him Rhabdogonium because he later found speci- 
mens which had more than three sides. The species should be one of 
the index fossils for this part of the Eocene. It is apparently uniserial 
throughout, and belongs with the Lagenidae. 


LAGENA MUCRONULATA Reuss Cele ipa ttes. 21 8a.) 


Lagena mucronulata Reuss, Sitz. Akad. Wiss. Wien, vol. 46, pt. 1, 1862 (1863), p. 329, 
pl. 4, fig. 52.—Cusuman, Bull. 71, U. S. Nat. Mus., pt. 3, 1913, p. 25, pl. 8, fig. 4. 


Test fusiform, the initial end tapering into a short spinose projection, 
the apertural end with a short neck ending in a somewhat expanded 
portion at the outer end; wall ornamented with a few coarse costae 
extending from just below the neck to the initial end. Length 0.40 mm.; 
diameter 0.15 mm. 

This form is rare in the Wilcox material examined, but seems to be 
referable to this species of Reuss. 


LAGENA ACUTICOSTA Reuss (Pl. 7, figs. 20 a, b) 


Lagena acuticosta Reuss, Sitz. Akad. Wiss. Wien, vol. 44, pt. 1, 1861 (1862), p. 305, 
jo hake oe 


There are many references from Recent to Cretaceous for this species 
which is a short, broad form, circular in transverse section with a few 
very distinct, raised, longitudinal costae running from the fused ring 
just below the aperture to the base of the test. The Wilcox specimens 
are small, about 0.25 mm. in length, and 0.18 mm. in diameter. 


LAGENA COSTATA (Williamson) (PL. Ts zat 2isa, b) 


Entosolema costata WitutaMson, Rec. Foram. Gt. Britain, 1858, p. 9, pl. 1, fig. 18. 
There are a number of specimens in the collection which may be 
referred to this species of Williamson, in which there is a globular body 
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to the test with a distinct cylindrical neck, often ~with a transverse 
raised ring, and the main portion of the test with numerous, fine, longi- 
tudinal costae. 

Such forms have a wide distribution in Recent and Tertiary collec- 
tions. Our specimens are small with a length of 0.30 mm. and breadth 


of 0.20 mm. 


LAGENA CLAVATA (d’Orbigny) (Pl. 7a, 23a, B) 


Oolina clavata p’Orsicny, Foram. Foss. Bass. Tert. Vienne, 1846, p. 24, pl. 1, fig. 2. 
Lagena clavata Macxtr, Recreative Science, vol. 1, 1859, p. 48, fig. 13 (in text). 


Our specimens referred to this species have the general form usually 
referred to under this name, a somewhat elongate body with an elongate 
cylindrical neck and distinct lip at the outer end; wall smooth and the 
basal end with or without a slight projection. It is known in both 
Recent and Tertiary collections, and is somewhat variable in form. 
Our Wilcox specimens have a length up to 0.40 mm. and diameter of 
0.22-0.25 mm. The species is somewhat variable in the shape of the 
main body of the test ranging from gently globular to somewhat ellip- 
tical in side view. 


LAGENA ORBIGNYANA (Seguenza), var. (PL, fiza.24 4, 


The figured specimen shows a form found in this Wilcox material 
which has a compressed form, the main body of the chamber convex at 
the two sides, and with a distinct peripheral keel at either side, after 
which is a depression and another keel developed at either side of the 
main peripheral one. The convex faces of the test are smooth. Length 
up to 0.35 mm.; breadth 0.22 mm.; thickness 0.10-0.12 mm. 


LAGENA sp. (?) (Pl. 7, figs, 22 a, b) 


The figures show the characters of a small, rather rare form found in 
the Wilcox collections. The test is smooth, tapering at either end, and 
circular in transverse section. The length is up to 0.30 mm., and di- 
ameter 0.15-0.18 mm. 


GUTTULINA WILCOXENSIS Cushman and Ponton, n, sp. (Pl. 8, figs. 1, 2) 


Test elongate, fusiform, composed of comparatively few chambers, 
distinctly inflated, elongate, usually 2 or 3 times as long as wide, each 
chamber added in the adult only reaching to about 4% or *% of the way 
to the base of the preceding chamber; sutures distinct, depressed; wall 
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smooth, finely perforate; aperture radiate, terminal. Length 0.60-0.75 
mm.; diameter 0.20-0.25 mm. ° 

Holotype (Cushman Coll. No. 16204) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 

In the specimens from this locality the characters of the test are held 
rather closely. This should be a good species for marking this part of 
the Eocene. 

GUTTULINA PROBLEMA @’Orbigny (PI. 8, fies. 3, 4) 


Guttulina problema p’Orsicny, Ann. Sci. Nat., vol. 7, 1826, p. 266, No. 14. (For further 
references to this species, see Cushman and Ozawa, Proc. U. S. Nat. Mus., vol. 77, 
Art. 6, 1930, p. 19.) 

In this Wilcox material there are both fistulose specimens and the 
normal form, both of which are figured on our plate. According to the 
records this is a very widely ranging species. 


PSEUDOPOLYMORPHINA WILCOXENSIS Cushman and Ponton, n, sp. (Pl, 3.085: 5. 6) 


Test somewhat compressed, only slightly longer than broad, periphery 
broadly rounded, apertural end slightly produced, early chambers irreg- 
ularly spiral, later ones becoming biserial; chambers distinct, slightly 
inflated; sutures distinct, very slightly it at all depressed in the early 
stages, slightly so in the adult; wall thick, opaque, ornamented with 
definite, short, slightly raised, somewhat elongate papillae arranged 
generally lengthwise of the test but irregularly placed; aperture fairly 
large, radiate, terminal, slightly projecting. Length 0.60-0.75 mm.; 
breath 0.55-0.60 mm.; thickness 0.30-0.35 mm. 

Holotype (Cushman Coll. No. 16208) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 

This is one of the most characteristic and distinctive species of this 
Wilcox collection, and should make an excellent index fossil for this 
portion of the Eocene section. 


SIGMOMORPHINA WILCOXENSIS Cushman and Ponton, n, sp. (Pl. 8, figs. 7 a-c) 


Test elongate, in the type specimen about twice as long as broad, 
much compressed, periphery rounded; chambers in the early portion 
in an elongate spiral, later ones becoming somewhat sigmoid, successive 
chambers in the adult being removed rapidly from the base, inflated; 
sutures distinct, later ones slightly depressed, earlier ones flush with 
the surface; wall smooth, finely perforate; aperture comparatively 
large, terminal, radiate. Length 0.90 mm.; breadth 0.45 mm.; thick- 


ness 0.20 mm. 
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Holotype (Cushman Coll, No. 16210) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 

This is less common in this collection than is the preceding species, 
but in specimens examined keeps its characters closely. 


SIGMOMORPHINA ALABAMENSIS Cushman and Ponton, n. sp. (Pl. 8, figs. 8 a-c) 


Test much compressed, in side view irregularly rhomboid, broadest 
in the middle, periphery rounded; chambers distinct, slightly inflated, 
earlier ones in an irregular spiral, later becoming irregularly sigmoid; 
sutures distinct, slightly depressed; wall smooth, finely perforate; aper- 


EXPLANATION OF PLATE 8 


Fies., 1), 2: Guttulina wilcoxensis Cushman and Ponton, n. sp. X 40. Fig. 1, 
Holotype. 

Fics. 3, 4. Guttulina problema d’Orbigny. Fig. 3, xX 50. Fistulose specimen. 
Fig. 4, x 40. a, b, opposite sides; c, basal view. 

Fares: 55, 6% Pseudopolymorphina wilcoxensis Cushman and Ponton, n. sp. 40. 
a, a, b, b, opposite sides; c, c, basal views. Fig. 6, Holotype. 

Figs. 7 a-c. Sigmomorphina wilcoxensis Cushman and Ponton, n. sp. X 35. a, b, 
opposite sides; c, basal view. 

Fics. 8 a-c. Sigmomorphina alabamensis Cushman and Ponton, n. sp. .X 50. 


a, b, opposite sides; c, basal view. 

Fics. 9 a, b.  Glandulina abbreviata Neugeboren. X 60. a, side view; b, basal 
view. 

Krew 10; Glandulina laevigata d’Orbigny. 60. 

Fics. 11 a, b. Nomnion wilcoxensis Cushman and Ponton, n. sp. X 80. a, side view; 
b, apertural view. 

Fics. 12 a, b. Nonionella wilcoxensis Cushman and Ponton, n. sp. XX 60. a, side 

view; b, apertural view. 

Fics. 13, 14. —Nonionella imsecta (Schwager). XX 80. a, a, b, b, opposite sides; 
c, c, apertural views. 

Fics. 15 a-c. Nonionella alabamensis Cushman and Ponton, n. sp. X 40. a, b, 
opposite sides; c, apertural view. 

Fics. 16, 17. Giimbelina wilcowensis Cushman and Ponton, n. sp. X 50. Fig. 17, 

Holotype. a, front view; b, apertural view. 
Figs. 18 a, b.. Pseudouvigerina wilcoxensis Cushman and Ponton, n. sp. X 60. a, 
: side view; b, apertural view. 

Fics. 19 a-c. Robertina wilcoxensis Cushman and Ponton, n. sp. X 60. a, b, oppo- 
site sides; c, apertural view. 

Fics. 20, 21.  Buliminella cf. elegantissima (d’Orbigny). x 60. : 

Fics. 22 a-c. Virgulina wilcoxensis Cushman and Ponton, n. sp. X 60. a, b, oppo- 
site sides; c, apertural view. 

Figures drawn by Margaret S. Moore 
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ture terminal, radiate. Length 0.50 mm.; breadth 0.30 mm.; thickness 
0.12 mm. 

Holotype (Cushman Coll. No. 16211) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 


This species has the chambers peculiarly arranged especially in the 
adult where there is a tendency for the chambers not only to become 
irregularly biserial and sigmoid, but for them to overlap very irregu- 
larly, giving a very unusual arrangement for this group. 


GLANDULINA ABBREVIATA Neugeboren (Pl, 8, figs. 9 a, b) 


Glandulina abbreviata NeucEBorEN, Verh. Mitth. siebenbiirg. Ver. Nat., Jahrb. 1, 1850, 
p. 48, pl. 1, figs. 1 a, b. 

Nodosaria (Glandulina) abbreviata SHERBORN and CHAPMAN, Journ Roy. Micr. Soc., 
ser. 2, vol. 6, 1886, p. 745, pl. 14, figs. 20 a, b. 


The short, rather broad form figured has the early stages biserially~ 
arranged, and is here referred to Neugeboren’s species which Sherborn 
and Chapman have recorded also from the Eocene London clay of 
England. The whole test is thick and the apertural end broadly rounded. 


GLANDULINA LAEVIGATA d’Orbigny (Pl, 8, fig. 10) 


Nodosaria (Glandulina) laevigata D’OrBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 252, No. 1, 
pl. 10, figs. 1-3. 


The figured specimen seems rather typical of this species with its 
pointed initial end and tapering apertural end, the last-formed chamber 


strongly overlapping and making up a large proportion of the surface 
of the test. 


NONION WILCOXENSIS Cushman and Ponton, n, sp. (Pl. 8, Ges! if a:b) 


Test small, bilaterally symmetrical, deeply umbilicate on both sides, 
periphery broadly rounded; chambers distinct, inflated, few, 5 or 6 in 
the last-formed coil; sutures distinct, depressed, straight; wall smooth, 
distinctly perforate; aperture an elongate curved opening at the base of 
the last-formed chamber in the median line. Length 0.25 mm.; breadth 
0.18 mm.; thickness 0.12-0.15 mm. 


Holotype (Cushman Coll. No. 16214) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 


This is a small, rather distinctive species most nearly related to 
Nonion mucrum Cole from the later Eocene. 
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NONIONELLA WILCOXENSIS Cushman and Ponton, n, sp. (PI, 8, figs. 12a, b) 


Test very much compressed, periphery rounded, somewhat unequal 
on the two sides; chambers distinct, 10-12 in the last-formed coil, in- 
creasing regularly in size and length as added, slightly inflated; sutures 
distinct, strongly curved, very slightly if at all depressed except at the 
inner end; wall smooth, very finely perforate; aperture an elongate slit 
at the base of the apertural face in the median line. Length 0.45 mm.; 
breadth 0.30 mm.; thickness 0.15 mm. 

Holotype (Cushman Coll. No. 16215) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 


This species is distinctly umbilicate on one side, showing the early 
coils and the spiral suture, on the other side the early coils covered. 
There is a tendency for the wall to be slightly papillate at the base of 
the chambers. 


NONIONELLA INSECTA (Schwager) (PL.8. figs. 135. 14) 


Anomalina imsecta SCHWAGER, Palaeontographica, vol. 30, 1883, Pal. Theil, p. 128, 
pl, 28 Gy), figslea=d52 a-e: 


This is apparently one of the species described by Schwager from the 
Middle Eocene of northern Africa. The young stage shown in figure 14 
and the adult in figure 13 correspond very closely with figures given by 
Schwager. The peculiar form of the adult with the very oblique cham- 
bers is characteristic. Our specimens are all small. Maximum length 


0.25 mm.; breadth 0:20 mm.; thickness 0.08 mm. 


NONIONELLA ALABAMENSIS Cushman and Ponton, n, sp. (Pl. 8, figs. 15 a-c) 


Test slightly longer than broad, periphery rounded, the last-formed 
chamber covering the umbilical area on one side, the opposite side show- 
ing the earlier coils; chambers distinct, slightly inflated, 8-10 in the 
last-formed coil, the last-formed chamber covering the umbilicus and 
often showing a stellate form, increasing gradually in size and length as 
added; sutures distinct, slightly depressed, often somewhat limbate, par- 
ticularly on the side with the open umbilicus; wall smooth, finely per- 
forate; aperture extending from the periphery under the stellate projec- 
tion of the last-formed chamber. Length 0.50 mm.; breadth 0.35 mm.; 
thickness 0.20 mm. 

Holotype (Cushman Coll. No. 16217) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 
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This species resembles somewhat forms found in the Late Tertiary 
of the Pacific coast, but the sutures are usually distinctly limbate in the 
young stages at least, and the form in the peripheral view 1s broader. 


GUMBELINA WILCOXENSIS Cushman and Ponton, n, sp. (Pl. 8, figs. 16, 17) 


Test biserial, periphery broadly rounded; chambers distinct, much 
inflated, increasing very rapidly in the adult so that the last four cham- 
bers make up a very considerable amount of the entire test; sutures 
distinct, depressed; wall distinctly papillate throughout; aperture a low 
opening at the base of the last-formed chamber in the median line. 


Length 0.45 mm.; breadth 0.35 mm.; thickness 0.25 mm. 


Holotype (Cushman Coll. No. 16218) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 


This species is a distinctive one in the great expansion of the last few 
chambers and the peculiar papillate surface. It brings the range of 
this genus well into the Eocene. 


PSEUDOUVIGERINA WILCOXENSIS Cushman and Ponton, n, sp. @k: 8. figs; 18. a cb) 


Test small, elongate, about twice as long as broad, sides in the adult 
nearly parallel, triangular in transverse section, the angles with two dis- 
tinct ribs, and a deep channel between; chambers fairly distinct, not 
inflated, in the adult triserial; sutures fairly distinct, strongly curved, 
not depressed; wall coarsely perforate; aperture in the adult terminal 
with a short neck and slight lip. Length 0.30 mm.; diameter 0.15 mm. 

Holotype (Cushman Coll. No. 16220) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 


This minute species brings the range of this genus, like the preceding, 
well into the Eocene. 


ROBERTINA WILCOXENSIS Cushman and Ponton, n, sp. (Pl. 8, figs. 19 a-c) 


Test elongate, about twice as long as broad, fusiform, greatest breadth 
slightly above the middle; chambers in an elongate spiral, those in each 
whorl alternating, very slightly inflated; sutures distinct, not depressed; 
wall smooth, finely perforate; aperture on the ventral side formed by an 
elongate narrow opening deeply entering the apertural face. Length 
0.35 mm.; breadth 0.18 mm.; thickness 0.15 mm. E 

Holotype (Cushman Coll. No. 16221) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 
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This species brings the record for this genus back into the Eocene. 
It somewhat resembles the genotype, Robertina arctica d’Orbigny, but 
the chambers are not nearly as inflated, and the whole test is more 
compact. 


BULIMINELLA cf, ELEGANTISSIMA (d’Orbigny) (Pl. 8, figs. 20, 21) 


There are a few specimens, two of which are here figured, which in 
their general characters seem similar to d’Orbigny’s species which is 
now known from the Recent and Later Tertiary collections. More ma- 
terial is necessary to establish the specific identity of this form. 


VIRGULINA WILCOXENSIS Cushman and Ponton, n, sp. (Pl. 8, figs. 22 a-c) 


Test elongate, fusiform, somewhat compressed, about 2% times as 
long as broad, early portion irregularly spiral, adult irregularly biserial, 
periphery rounded; chambers distinct, very slightly inflated; sutures 
distinct, very slightly depressed; wall smooth, distinctly perforate; 
aperture a broad, comma-shaped opening at the base of the apertural 
face in the median line. Length 0.50 mm.; breadth 0.15 mm.; thick- 
ness 0.10 mm. 


Holotype (Cushman Coll. No. 16223) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 


This is a distinctive species with its irregularly arranged chambers 
due to the somewhat spirally twisted adult. The characters are constant. 


BULIMINA OVATA @d’Orbigny (Pr-9; fess 1), 2) 


Bulimina ovata v’Orsicny, Foram. Foss. Bass. Tert. Vienne, 1846, p. 185, pl. 11, figs. 
13, 14. 


The figures show microspheric and megalospheric forms which seem 
to be very closely allied to, if not identical with, this species of d’Orbigny 
described from the Miocene of the Vienna Basin and widely recorded 
elsewhere. Length 0.40-0.60 mm.; diameter 0.22-0.25 mm. 


LOXOSTOMUM WILCOXENSIS Cushman and Ponton, n, sp. (Pl. 9, figs. 8 a, b) 


Test elongate, slender, the sides nearly parallel, periphery rounded; 
chambers numerous, twelve or more pairs in the adult, very slightly 
inflated in the later portion, of uniform size and shape, the last few 
becoming somewhat higher than the earlier ones, and in the adult tend- 
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ing to become uniserial; sutures distinct, the later-ones slightly de- 
pressed, straight, sloping strongly backward, forming an angle of about 
30° with the horizontal; wall smooth, very finely perforate; aperture 
in the adult becoming terminal, elliptical. Length 0.40 mm.; breadth 
0.10 mm.; thickness 0.05 mm. 

Holotype (Cushman Coll. No. 16225) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 

This is a very elongate, slender form apparently characteristic of this 
portion of the Eocene. No other species of the genus was found with it. 
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EXPLANATION OF PLATE 9 


Bulimina ovata d@’Orbigny. X 60. Fig. 1, Microspheric form. a, 
front view; b, apertural view. Fig. 2, Megalospheric form. 
Loxostomum wilcoxensis Cushman and Ponton, n. sp. X 80. 4, 
front view; b, apertural view. 

Lamarckina wilcoxensis Cushman. X 40. ~a, dorsal view; Bb, 
ventral view; c, peripheral view. 

Valvulineria scrobiculata (Schwager). X< 40. a, dorsal view; }, 
ventral view; c, peripheral view. 

Valvulineria wilcoxensis Cushman and Ponton, n. sp. XX 35. a, 
dorsal view; b, ventral view; c, peripheral view. 

Siphonina wilcoxensis Cushman. XX 60. a, dorsal view; b, ventral 
view; c, peripheral view. 

Eponides lotus (Schwager). x 40. a, dorsal view; b, ventral view; 
c, peripheral view. 

Pulvinulinella exigua (H. B. Brady), var. obtusa (Burrows and 
Holland). 40. a, dorsal view; b, ventral view; c, peripheral 
view. 

Globorotalia wilcowensis Cushman and Ponton, n. sp. XX 40. a, 
dorsal view; b, ventral. view; c, peripheral view. 

Anomalina wmbonifera (Schwager). x 40. a, dorsal view; b, 
b, ventral view; c, peripheral view. 

Cibicides semiplectus (Schwager). X 40. Fig. 12 a, dorsal view; 
b, ventral view; c, peripheral view. 

Cibicides praecursorius (Schwager). 40. a, dorsal view; 6, 
ventral view; c, peripheral view. 


Figures drawn by Margaret S. Moore 
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LAMARCKINA WILCOXENSIS Cushman (Pl, 9, figs. 4 a-c) 


Lamarckina wilcoxensis Cusuman, Contr. Cushman Lab. Foram. Res., vol. 2, pt. 1, 
1926, p. 9, pl. 1, figs. 3 a-c. 


This species was originally described from the Wilcox formation from 
Woods Bluff, Tombigbee River, Ala. The specimens figured from this 
new locality are identical with the types. This is evidently a well char- 
acterized species of the Wilcox. Length 0.40 mm.; breadth 0.40 mm.; 
thickness 0.25 mm. 


VALVULINERIA SCROBICULATA (Schwager) (PI. 9, figs. 5 a-c) 


Anomalina scrobiculata Scuwacer, Palaeontographica, vol. 30, 1883, Pal. Theil, p. 129, 
pl. 29 (6), figs. 18 a-d. 


Our specimens seem to be identical with that described in the above 
reference by Schwager from the Middle Eocene of northern Africa. The 
test is smooth with 8-10 chambers in the adult whorl, ventral side 
umbilicate, and the chambers with a distinct lip-like projection over the 
umbilical area. Length 0.45 mm.; breadth 0.35 mm.; thickness 0.20 mm. 


VALVULINERIA WILCOXENSIS Cushman and Ponton, n. sp. (Pl. 9, figs. 6 a-c) 


Test nearly circular in side view, periphery slightly lobulate, nearly 
bilaterally symmetrical, umbilical region slightly depressed on the ven- 
tral side; chambers very distinct, 6 or 7 in the last-formed whorl, in- 
flated; sutures distinct, slightly curved, strongly limbate on the ventral 
side, less so on the dorsal side in the early stages, sutures of the later 
portion depressed, not limbate; wall smooth, distinctly perforate; aper- 
ture a low opening, running from the median line onto the ventral side 
beneath the somewhat flattened lip of the ventral margin of the cham- 
ber. Diameter 0.75 mm.; thickness 0.30 mm. 

Holotype (Cushman Coll. No. 16228) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 

This is one of the species which is somewhat similar to later deriva- 
tives in the Eocene and Later Tertiary, but probably will be found to 
be a characteristic of the Wilcox. 


SIPHONINA WILCOXENSIS Cushman (PI. 9, figs. 7 a-c) 


Siphonina wilcoxensis CusHMaN, Proc. U. S. Nat. Mus., vol. 72, Art. 20, 1927, p. 3, 
plec2, figsy lesa 


This species described in the above reference and figured here from 
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this new locality has been found in various formations of the Wilcox in 
Alabama and Mississippi. Diameter 0.30 mm.; thickness 0.12 mm. 


EPONIDES LOTUS (Schwager) (Pl. 9, figs. 8 a-c) 


Pulvinulina lota Scuwacer, Palaeontographica, vol. 30, 1883, Pal. Theil, p. 132, pl. 28 
(5), figs. 9 a-d. 


This species seems to be identical with Schwager’s species from the 
Middle Eocene of northern Africa. It is evidently an ancestral form of 
species of similar character occurring in the various portions of the Later 
Tertiary. The figures give the general characters of the species: the 
aperture large, on the ventral side, toward the periphery, ending in a 
broad expansion. Diameter 0.55 mm.; height 0.25 mm. 


PULVINULINELLA EXIGUA (H. B. Brady), var. OBTUSA (Burrows and Holland) 
(Pl. 9, figs. 9 a=c) 


Pulvinulina exigua H. B. Brapy, var. obtusa Burrows and Hottanp, Proc. Geol. Assoc., 
vol. 15, 1897, p. 49, pl. 2, fig. 25 —Piummer, Univ. Texas Bull. 2644, 1926 (1927), 
p. 151, pl. 11, figs. 2 a-c. 


This variety described originally from the London clay and recorded 
by Mrs. Plummer from the Midway of Texas seems to be identical with 
the form here figured from the Wilcox. Diameter 0.45 mm.;_thick- 
ness 0.20 mm. 


GLOBOROTALIA WILCOXENSIS Cushman and Ponton, n. sp. (Pl. 9, figs. 10 a-c) 


Test plano-convex, dorsal side flat, ventral side strongly convex, 
slightly umbilicate, periphery subacute in the later portion, rounded 
in the earlier stages; chambers distinct, four making up the last-formed 
whorl in the adult, of uniform shape, increasing regularly in size as 
added; sutures distinct, very slightly curved, nearly radial, slightly de- 
pressed; wall distinctly perforate with the early portion strongly papil- 
late or with short spines, in the later chambers largely confined to the 
peripheral angle; aperture a semicircular opening toward the umbilical 
end of the ventral side of the last-formed chamber. Length 0.50 mm.; 
breadth 0.40 mm.; thickness 0.25 mm. 

Holotype (Cushman Coll. No. 16232) from Eocene of Wilcox age 
from RR. cut, 1 m. N. of Ozark, Ala. 

This species rather strongly resembles one described by Schwager 
from the Middle Eocene of northern Africa, but is not as strongly convex 
as his species, and is apparently more coarsely spinose. 
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ANOMALINA UMBONIFERA (Schwager) (Pl. 9, figs, 11 a-c) 


Discorbina umbonifera Scuwacer, Palaeontographica, vol. 30, 1883, Pal. Theil, p. 126, 
pl. 27 (4), figs. 14 a-d. 


Our specimens from the Wilcox are very similar indeed to those des- 
cribed by Schwager from the Middle Eocene of northern Africa. The test 
is nearly bilateral, and the aperture is in the median line; 7 or 8 chambers 
make up the last-formed whorl, the sutures slightly curved and some- 
what limbate but not raised, wall finely but distinctly perforate. Di- 
ameter 0.40 mm.; thickness 0.15 mm. 


CIBICIDES SEMIPLECTUS (Schwager) (P1..9, figs. 12 a-c, 13071) 


Pulvinulina semiplecta ScuwacrEr, Palaeontographica, vol. 30, 1883, Pal. Theil, p. 130, 
pl. 27 (4), figs. 16 a-d. 


One of the distinctive and fairly common species in this collection is 
that figured and. here referred to Schwager’s species. The dorsal side is 
flat and the ventral convex, the last-formed chamber greatly enlarged 
and spreading backward on both sides of the test. This was evidently an 
attached form. With it are found certain peculiar, somewhat uncoiled, 
elongate specimens, such as those figured in Plate 9, figure 13, which in 
some of their characters seem to be related to this form. It is figured 
here for reference. 


CIBICIDES PRAECURSORIUS (Schwager) (Pl. 9, figs. 14 a-c) 


Discorbina praecursoria ScHwacER, Palaeontographica, vol. 30, 1883, Pal. Theil, p. 125, 
pl. 27 (4), figs. 12 a-d, 13 a-d; pl. 29 (6), figs. 16 a-d. 


This is a small, thin walled, distinctly perforate species with the dor- 
sal side flat or slightly concave and the ventral side slightly convex, six 
chambers making up the last-formed whorl; sutures distinct, curved 
and slightly limbate; the aperture running from the peripheral margin 
over onto the dorsal side beneath the somewhat extended lip of the 


last-formed chamber. Length 0.50 mm.; breadth 0.40 mm.; thickness 
0.12 mm.. 
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RECENT LITERATURE ON THE FORAMINIFERA 


Below are given some of the more recent works on the foraminifera 
that have come to hand. 


Bakxwlze As |. 
De Genera Fasciolites en Neoalveolina in het Indo-Pacifische Gebied. 
(Verhandl. Geol.-Mijn. Gen. Ned. Kolonien. Geol. Ser., Deel IX, 
1932, pp. 205-266, pls. 1-4, text figures. ) Gravenhage. 


Describes and figures the species in much detail, one new. 


Gorter, Nettie E. and I. M. van der Vlerk. 
Larger Foraminifera from Central Falcon (Venezuela). 
(Leidsche Geol. Med., Deel IV, Aflev. 2, 1932, pp. 94-122, pls. 
11<17-) Leiden. 
Describes and figures 14 species, 5 new. 


Yabe, H. and S. Hanzawa. 

Feestbundel K. Martin. Deel I. De Palaeontologie en Stratigraphie 
van Nederlandsch Oost-Indié. Hoofdstuk I. Onze Palaeontologische 
Kennis van Nederlandsch Oost-Indié in 1930. 1. Palaeozoic and Meso- 
zoic Foraminifera. 

(Leidsche Geologische Mededeelingen, Deel V, Nov. 24, 1931, pp. 

23-34.) Leiden. 

Give list of species, table of distribution and bibliography for 
the region. 


Liebus, A. 

Fossilium Catalogus, I: Animalia. Editus a W. Quenstedt. Pars 49: 
A. Liebus. eee foraminiferum recentium et fossilium II. 
(1911-1930.) 

(W. Junk, Berlin, July 22, 1931, pp. 1-36.) Berlin. 
A bibliography of (oraeniniteral works from 1911-1930. 


Woodring, W. P. 


Age of the Orbitoid-Bearing Eocene Limestone and Turritella variata 
Zone of the Western Santa Ynez Range, California. 

(Trans. San Diego Soc. Nat. Hist., vol. 6, No. 25, 1931, pp. 371- 

388. ) an Diego. 


Notes a few orbitoid foraminifera. 


74 CONTRIBUTIONS FROM THE CUSHMAN LABORATORY 


Berry, Willard. 
Distribution of the Fusulinidae. 
(Pan-Amer. Geol., vol. 56, 1931, pp. 181-187, 1 map.) Des Moines 


General notes with map of distribution. 


Silvestri, Alfredo. 
Particolari aspetti lito-paleontologici del Miocene ed Oligocene della 
Sicilia Occidentale. 
(Boll. Soc. Geol. Ital., vol. 50, fasc. 2, 1931, pp. 117-125, pl. 8.) 
Rome. 
Figures sections of orbitoids, &c. None new. 


Storm, Hugo. 
Zur Stratigraphischen Stellung der Oberturon-und Emschermergel 
in der Umgebung von Leitmeritz. 
(Firgenwald 4 Jahrgang, 1931, pp. 3-29, 1 plate.) Reichenberg. 


Lists various foraminifera, 1 new. 


Hodson, Floyd and Helen K. 
Some Venezuelan Mollusks. 
(Bull. Amer. Pal., vol. 16, No. 59, Oct. 1, 1931, pp. 1-94, pls. 1-24.) 
: Ithaca. 
This is of interest to students of foraminifera, as on pp. 5 and 6 
are now given Holotype localities for foraminifera described in 


Bull. Amer. Pal., vol. 12, No. 47, 1926. 


Hofker, J. 
De Foraminiferen in den Omtrek ‘van Amsterdam. 
(Mededeelingen van de Zuiderzee-Commissie, 1931, pp. 61-66.) 


Amsterdam. 
Notes on the occurrence of several species. ’ 


Hofker, J. 


Une analyse du foraminifere fossile Orthophragmina advena, 
Cushman. 
(Ann. Prot., vol. 3,.fasc. 4, March, 1932, pp. 209-215, pl. 20.) 
Paris. 
Notes and measurements of this form are given. 
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123. THE GENUS VULVULINA AND ITS SPECIES 


By JosepH A. CusHMAN 


In 1826 d’Orbigny erected the genus Vulvulina for those species which 
have a biserial stage at least in the young, and later become uniserial 
with the test very strongly compressed and wall arenaceous, the aper- 
ture in the adult being terminal and elongate. Numerous species have 
been described under different generic names, and species belonging to 
this genus range from Eocene to Recent. A study of the material belong- 
ing to this genus available in this laboratory together with notes made 
on other collections has shown that there are several distinct species 
and varieties which have definite geologic ranges and geographic distri- 
butions. Figures and descriptions of these follow. 


Genus VULVULINA d’Orbigny, 1826 
Genotype, by designation, Vulvulina capreolus d’Orbigny 


Vulvulina p’Orpicny, Ann. Sci. Nat., vol. 7, 1826, p. 264.—Cusuman, Special Publ. 
No. 1, Cushman Lab. Foram. Res., 1928, p. 118. 

Nautilus (part) Barscu, Conch. Seesandes, 1791, No. 13, pl. 4, figs. 13 a-d. 

Bigenerina (part) of authors (not p’OrBIcNy). 

Schizophora Reuss, Sitz. bohm. Ges. Wiss., vol. 2, 1861, p. 13 (genoholotype, S. neuge- 
borem Reuss). 

Grammostomum (part) Parker and Jones (not Enrenperc), Ann. Mag. Nat. Hist., 
Sera Vol Ia lSO3s. pao: 

Venilina Gimbet, Abhandl. bay. Akad. Wiss. Miinchen, Cl. II, vol. 10, 1868 (1870), 
p. 647 (genotype, by designation, V. nwmmulina GUMBEL). 

Textilaria (part) GUmpBeL, (not Derrance), |. c., p. 647. 

Trigenerina Scuusert, Verhandl. k. k. Geol. Reichs., 1902, p. 84 (genotype, Vulvulina 
capreolus D’ORBIGNY). 
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Test free, much compressed throughout, early stages biserial, or 
slightly euiled 3 in the microspheric form, later chambers uniserial, simple; 
wall finely arenaceous with a large proportion of cement, aperture elon- 
gate elliptical, simple, terminal. 

Eocene to Recent. 


VULVULINA PENNATULA (Batsch) (Pl. 10, figs. 1-5) 


“QOrthoceratia Pupa” Soipant, Test., vol. 1, pt. 2, 1791, p. 99, pl. 108, figs. D, E, F. 

Nautilus (Orthoceras) pennatula Batscu, Conch. Seesandes, 1791, No. 13, pl. 4, figs. 
13 a-d. 

Bigenerina pennatula H. B. Brapvy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 373, 
pl. 45, figs. 5-8.—Go£s, Bull. Mus. Comp. Zodl., vol. 29, 1896, p. 44.—SrLvestTRI1, 
Atti Accad. Sci. Acireale, vol. 7, 1896, p. 30.—F int, Rep’t U. S. Nat. Mus., 1897 
(1899), p. 287, pl. 32, fig. 2—Cusnman, Bull. 104, U. S. Nat. Mus., pt. 3, 1922, 
p. 27, pl. 5, fig. 4. 

Vulvulina pennatula Fornasint, Mem. Accad. Sci.- Bologna, ser. 5, vol. 10, 1901, p. 14. 
—Lacroix, Bull. Instit. Oceanographique, No. 582, 1931, p. 18—Cusuman, Contr. 
Cushman Lab. Foram. Res., vol. 7, 1931, p. 69, pl. 9, figs. 10-13. 

Vulvulina capreolus p’Orpicny, Ann, Sci. Nat., vol. 7, 1826, p. 264, No. 1, pl. 11, figs. 
5, 6; Modéles, 1826, No. 59.—Lacro1x, Bull. Instit. Oceanographique, No. 582, 
1931, p. 18. 

Grammostomum capreolus Parker and Jones, Ann. Mag. Nat. Hist., ser. 3, vol. 11, 
1863p. 93% | 

Bigenerina capreolus H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 372, 
pl. 45, figs. 1-4-—Goé£s, Bull. Mus. Comp. Zodl., vol. 29, 1896, p. 44—Sitvestrt, 
Atti Accad. Sci. Acireale, vol. 7, 1896, p. 30.—F.int, Rep’t U. S. Nat. Mus., 1897 
(1899), p. 286, pl. 32, fig. 3—CusuMan, Bull. 104, U. S. Nat. Mus., pt. 3, 1922, 
Dy 28, pls apes LOS 

Vulvulina elegans p’Orsicny, Ann. Sci. Nat., vol. 7, 1826, p. 264, No. 3. 

Grammostomum elegans Parker, Jones and H. B. Brapy, Ann. Mag. Nat. Hist., 
Sebo 4) VOL. 6, L87ljape L/7OM pls livetess Ze, 123% 


Test compressed, longer than broad, the microspheric and megalo- 
spheric forms showing a great difference in outline, the former usually 
tapering gradually from a sharply pointed initial end to the widest por- 
tion near the apertural end, the latter broadest toward the base and 
tapering toward the apertural end; earliest chambers planispiral, later 
ones biserial, numerous, in the megalospheric form followed by 1-4 
uniserial chambers periphery acute, in the megalospheric form often 
somewhat spinose, chambers distinct, those of the early portion low, 
curved, and after the first few, which are spirally coiled, biserial, later 
ones in the adult uniserial, much compressed, fairly high; sutures of 


eee 


FOR FORAMINIFERAL RESEARCH Wh 


the biserial portion usually raised and often somewhat rougher than 
the body of the chamber, later uniserial chambers with the wall smooth, 
very finely arenaceous, with much cement, and the sutures depressed; 
aperture of the biserial portion with a low narrow opening at the inner 
margin of the chamber, and in the uniserial portion the aperture be- 
comes terminal and elongate. Color of the early portion yellowish- 
brown, later chambers gray. Length up to 2.50 mm. 


The types of this species were described by Batsch and probably came 
from the Adriatic. It is probable that his collections were made, as 
were so many of the other early collections of this region, from the 
shore sands of Rimini. His figures are fairly good, and there is no dif- 
ficulty in recognizing his species in later collections made at Rimini. 
In 1826, d’Orbigny described Vulvulina capreolus, and his material also 
is from the Adriatic. There seems to be no question from a study of 
Batsch’s figures and d’Orbigny’s figures and model but that both of 
these specific names were applied to one form. In the Challenger Report, 
Brady figures specimens under both names, but most of his specimens 
came from the West Indies. Specimens from this region are very slightly 
different from those of the Mediterranean, but the difference does not 
seem to be of sufficient amount to warrant giving them distinct names. 


In the species, the microspheric and megalospheric forms are very 
different in appearance. The former is usually larger and has the bi- 
serial development practically throughout the life history, while the 
megalospheric form has the biserial portion much reduced, and very 
quickly reaches its maximum breadth after which it tapers toward the 
apex, and the uniserial chambers do not increase the width of the test. 
The raised sutures, particularly in the microspheric form, give a deeply 
excavated appearance to the chambers in side view. There is a some- 
what greater tendency toward spinosity of the periphery in the West 
Indian forms than in those of the Mediterranean. One or the other of 
the specific names given by Batsch and d’Orbigny has been applied to 
most of the fossil material of this genus, and those references will be 
found under the later species here described. This species also occurs 
in the Pliocene of Sicily. The specimens are somewhat coarser in their 
texture, but otherwise seem to be typical. 


78 CONTRIBUTIONS FROM THE CUSHMAN LABORATORY 


VULVULINA PENNATULA (Batsch), var, ITALICA Cushman, n, var. (Pl. 10, figs. 6, 7) 


Bigenerina pennatula Fornasin1 (not BatscH), Foram. Mioc. d. S. Rufillo Presso 
Bologna, 1889, p. 1, pl. 1, figs. 5, 6. 


Variety differing from typical in the much larger size and the greater 
number of uniserial chambers which are lower than in the typical form. 

Holotype of variety (Cushman Coll. No. 12553) from the Miocene of 
San Rufillo, Rio Savena, near Bologna, Italy. 

This is the form figured by Fornasini from this same locality from 
which I collected excellent material in 1927. 


VULVULINA PACIFICA Cushman, n. sp. (PI. 10, figs. 8, 9) 


Bigenerina capreolus CusuMan (not p’OrBIGNy), Bull. 100, U. S. Nat. Mus., vol. 4, 
1921, p. 127, pl. 26, figs. 1 a, b. 


Bigenerina pennatula CusHMan (not Batscu), Bull. 100, U. S. Nat. Mus., vol. 4, 1921, 
pedl2Z/5 pla 25, Hesasadesb. 


Test comparatively large especially in the microspheric form, the 
periphery with numerous, short, spinose projections usually one to each 
chamber; sutures not as definitely raised as in V. pennatula nor are the 
chambers excavated deeply as in that species. Length up to 2.50 mm. 


Holotype (Cat. No. 12984A, U. S. N. M.) from Albatross station 
D5236 in 494 fathoms off Mindanao, Philippine Islands. 


This species in its average size is larger than that of the Mediterranean 
and Atlantic forms, although the maximum size does not exceed them. 
The periphery is always spinose even in the microspheric form, whereas 
the same form in V. pennatula has usually an entire periphery. There 
are references from the region of Japan which are not accompanied by 
figures and which should be checked with this species. 

As in the case with other foraminifera occurring in the Recent fauna 
of the Philippine region, this species is most closely related to the Ter- 
tiary of Mexico, and in some respects resembles Vuluulina spinosa Cush- 
man described from the Oligocene of Mexico. 


Vulvulina nicobarica (Schwager) described by Schwager as Bigen- 
erina nicobarica (Novara-Exped., Geol. Theil, vol. 2, 1866, p. 196, pl. 4, 
fig. 7) from the Pliocene of Kar Nicobar seems to be a smoother form 
than the above species, but no material of Schwager’s species is available. 
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VULVULINA ARENACEA (Bagg) (BIR 105) fies 13) 


Bigenerina arenacea Bacco, Proc. U. S. Nat. Mus., vol. 34, 1908, p. 132, pl. 5, figs. 4-6. 
—Cusxuman, Bull. 71, U. S. Nat. Mus., pt. 2, 1911, p. 29, fig. 50 (in text); Bull. 100, 
vol. 4, 1921, p. 126. 


Test large, much compressed, the sides nearly flat, periphery rounded, 
earliest chambers spiral, later ones biserial and in the adult uniserial, 
the early portion rapidly increasing in diameter, later portion with the 
sides nearly parallel; chambers distinct, the uniserial ones low and broad, 
increasing slightly in height as added, as many as eight uniserial cham- 
bers in some adult specimens; sutures distinct, in the early portion 
slightly raised, later becoming depressed; wall rather coarsely arena- 
ceous but with a considerable amount of cement, and smoothly finished; 
aperture in the adult terminal and broadly elliptical, the apertural face 
slightly projecting in the middle. Length up to 4 mm. 

This species was originally described by Bagg from Albatross material 
dredged in the vicinity of the Hawaiian Islands. It occurs in typical 
form at a Nero station in 859 fathoms off Guam, and from the Philip- 
pines in 494 fathoms. This is a very distinct species and unlike any of 
the other fossil or Recent forms of this genus. In some respects, such as 
the coarsely arenaceous test, flattened sides and rounded aperture, it 
differs from the typical species of the genus. The developmental stages 
are similar however. 


VULVULINA SPINOSA Cushman (PI, 20, fis, 15) 


Vulvulina spinosa CusumMan, Contr. Cushman Lab. Foram. Res., vol. 3, 1927, p. 111, 
pl. 23, fig—l= Journ. Pal., vol. 1, 1927, p. 149, pl. 28; fig. 4. 


Test comparatively large, compressed, the periphery acute and with 
a spinose process at the basal peripheral angle of each chamber, early 
portion biserial, later chambers uniserial; sutures depressed, especially 
those of the later portion; wall finely arenaceous with a large proportion 
of gray cement, and the whole neatly and smoothly finished; aperture 
in the early portion a low transverse slit, in the adult terminal, elliptical. 

Type specimens were from Alazan clay, Rio Buena Vista, just South 
of crossing of Alazan to Moyutla Road, Vera Cruz, Mexico. 

This species is particularly marked by spinose projections which not 
only occur on the biserial portion, but also in the later uniserial cham- 
bers. In various ways this species resembles the older V. advena Cush- 
man from the Upper Eocene, and also the Recent V. pactfica as 


already noted. 
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VULVULINA SPINOSA Cushman, var, MIOCENICA Cushman, n, var. (Pl. 10, fig. 10) 


Vulvulina capreolus CusHMaN (not p’Orpicny), Contr. Cushman Lab. Foram. Res., 
vol. 5, 1929, p. 80, pl. 12, fig. 6. 
Vulvulina capreolus p’ORBIGNY, var..spinosa NuttaLy, Journ. Pal., vol. 6, 1932, p. 6. 


Variety differing from the typical in the lesser amount of spinosity, 
the spines of the biserial portion being fewer and less distinct and 
usually wanting on the uniserial portion. 

Holotype of variety (Cushman Coll. No. 16862) from the Miocene 
of Buff Bay, Jamaica. 

This variety occurs also in the Miocene of Trinidad, Venezuela and 
Ecuador. 


EXPLANATION OF PLATE 10 


Fies. 1-5. Vulvulina pennatula (Batsch). Figs. 1-3 (After Batsch). 1, Longitu- 
dinal section. 2, Exterior. 3, Section showing coiled young stage. Figs. 
4 a-c, (After d’Orbigny). a, front view; b, apertural view; c, side view. 
Fig. 5, Recent specimen from the Western Atlantic. X 20. 

Fics. 6, 7. V: pennatula (Batsch), var. italica Cushman, n. var. X17. Fig. 6, 
Megalospheric form, paratype. Fig. 7, Microspheric form, holotype. 
From Miocene, near Bologna, Italy. 

Higsaiome. V. pacifica Cushman, n. sp. > 20. Fig. 8, Microspheric form, holotype. 
Fig. 9, Megalospheric form, paratype. Recent, Philippines. 


Fic. 10. — V. spinosa Cushman, var. miocenica Cushman, n. var. > 20. Miocene 
of Jamaica. Holotype. 

Biawl2: V. pectinata Hantken. x, 25. Lower Oligocene, near Budapest, 
Hungary. ; 

Pres 13, V. arenacea (Bagg).  X 18. Off Hawaiian Islands. 

Fig. 14. V. advena Cushman. X 32. Eocene, Alabama. 

Fie; 152 V. spinosa Cushman. X 20. Lower Oligocene, Vera Cruz, Mexico. 

Fic. 16. V. nummulina (Giimbel). x 25. Lower Oligocene, near Budapest, 
Hungary. 

dite, Uy V. pectinata Hantken, var. mexicana Nuttall. X 25. Oligocene, 
Mexico. 


Fics. 18, 19. V. flabelliformis (Giimbel). 20. Fig. 18, Microspheric form. Fig. 19, 
Megalospheric form. Eocene, Rollgraben, near Kressenberg, Germany. 


Figs 20. V. jarvisi Cushman, n. sp. X 17. Eocene, Trinidad, holotype. 
Figs. 21, 22. V. colei Cushman, n. sp. X 20. Eocene, Mexico. Fig. 21, Holotype. 
Figures drawn by Margaret S. Moore. 
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VULVULINA NUMMULINA (Giimbel) (PI. 10, fig..16) 


Venilina nummulina Gimpet, Abhandl. bay. Akad. Wiss. Miinchen, Cl. II, vol. 10, 
1868 (1870), p. 648, pl. 2, figs. 84 a, b. : 

Schizophora haeringensis HaNTKEN~(not GUmBEL), Mitth. Jahrb. k. Ungar. geol. 
Anstalt, vol. 1, 1871 (1872), p. 136, pl. 2, figs. 17 a, b; 1. c., vol. 4, 1875 (1881), p. 68, 
pl. 7, fig. 3—Grzypowsk1, Rozprawy Spraw. mat.-przyr. uhad. Krakow., vol. 9, 
1894, p. 187, pl. 2, fig. 6; fig. 1 (in text). 


Test comparatively small, the early portion very much thickened and 
rounded in the middle, periphery entire or slightly dentate, uniserial 
chambers 1-3, compressed, periphery lobulate; chambers distinct; su- 
tures distinct, very slightly raised in the biserial portion in the micro- 
spheric form, less so in the megalospheric, slightly depressed in the 
uniserial portion; wall arenaceous, but for the most part with much 
cement and smoothly finished, the sutures being roughened in some 
specimens in the megalospheric form; aperture in the adult terminal, 
elongate, narrow. Length up to 1.50 mm. 


This species described by Giimbel from the Eocene in the region of 
Hammer seems to be present also in the Lower Oligocene of Hungary 
and Italy. Hantken used the name “haeringensis” of Giimbel for this 
species, but Giimbel’s species, as will be noted later, is a different form. 
I have examined material in Vienna identified by Hantken from his 
various localities, and it shows very strong resemblances to Giimbel’s 
species. 


VULVULINA PECTINATA Hantken (Pl. 10, fig. 12) 


Vulvulina pectinata HanTKEeN, Mitth. Jahrb. k. Ungar. geol. Anstalt, vol. 4, 1875 
(LSSI) Sepa OSy plies) t1e5 LO! a 


Test elongate, tapering, greatest breadth toward the apertural end, 
periphery with a slight projection from each chamber; chambers biserial 
throughout except for the last chamber which is often distinct from the 
others, and extends nearly across the test; sutures distinct, oblique, 
nearly straight, slightly depressed; wall smooth, arenaceous, with a 
large proportion of cement; aperture as in Textularia except that of the 
last-formed chamber which is terminal, elongate, and narrow. Length 
up to 1 mm. or slightly more. 


The figured specimen is a topotype, and represents the species as 
described by Hantken. The species is, however, different from most of 
those belonging to this genus in the angle and lack of curvature of the 
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sutures, and the development of but a single uniserial chamber. The 
aperture, however, is characteristic. There are in the collection in Vienna 
named by Hantken specimens called by this name, but they seem to 
belong to the previous species. Topotypes, however, are not uncommon 
showing exactly the characters of the specimens figured and described 
by Hantken. 


VULVULINA PECTINATA Hantken, var. MEXICANA Nuttall (Pl, 10), figs 27) 


Vulvulina pectinata HANTKEN, var. mexicana NutTatt, Journ. Pal., vol. 4, 1930, p. 280, 
Die 23 ev, 


This variety described by Nuttall from the Eocene, Aragon forma- 
tion, of Mexico has the periphery with a slight flange, which in the 
microspheric form is sometimes slightly spinose at the periphery, the 
terminal chamber in the microspheric form becoming uniserial. Sutures 
are more curved than in the typical, and the form is much more typically 
a Vulvulina than is Hantken’s species. 


VULVULINA FLABELLIFORMIS (Giimbel) (PI 10; figs. 18;- 19) 


Textularia flabelliformis GUmBEL, Abhandl. bay. Akad. Wiss. Miinchen, Cl. II, vol. 10, 
1868 (1870), p. 647, pl. 2, figs. 83 a, b. 
Vemtlina haeringensis GUMBEL, |. c., p. 649, pl. 2, figs. 84 bis a, b. 


Test with the early chambers rapidly increasing in breadth, later 
portion of the test gradually reduced in breadth toward the apertural 
end both in the microspheric and megalospheric forms, periphery sub- 
acute in the microspheric form, and in the megalospheric with a slight 
keel, particularly on the uniserial chambers; chambers distinct, low in 
the biserial portion, very strongly curved backward, those of the uni- 
serial portion high; sutures distinct, very strongly raised, and roughened 
in both forms except between the uniserial chambers where they are 
slightly depressed; wall distinctly arenaceous, smoothly finished in the 
uniserial chambers; aperture in the adult terminal, elongate, narrow. 
Length up to nearly 2 mm. 

The forms figured by Giimbel under these two names are identical, 
the former representing the microspheric form, and the latter the megalo- 
spheric. According to the rules the earlier name should be used. This is 
a rather coarse, distinct species in the Eocene of southern Europe. The 
figured specimens are from the Eocene of Rollgraben, near Hammer, 


Germany. 
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VULVULINA ADVENA Cushman (PI. 10, fig..14) 


Vulvulina advena Cusuman, Contr. Cushman Lab. Foram. Res., vol. 2, pt. 2, 1926, 
p. 32, pl. 4, figs. 9 a, b. 


Test small, thin, much compressed, periphery acute but not keeled, 
early chambers alternating, later ones (as many as five) uniserial; cham- 
bers rather high, gently sloping; sutures of the biserial portion flush 
with the surface, the whole early portion smooth, in the later portion 
the sutures slightly depressed; wall smoothly finished, each angle of the 
chambers with a short spinose projection, even those of the uniserial 
portion; aperture elongate, terminal. Length up to 1.25 mm. 

This species was described from the Upper Eocene from 32 miles 
Southeast of Cullomburg, Alabama. It is not common in the Coastal 
Plain region, but is very distinct, with a smooth shining test, material 
being very fine grained but distinctly arenaceous. 


VULVULINA COLEI Cushman, n. sp. (Pl, 10, iss: 21, 22) 


Vulvulina advena Cote (not CusHman), Bull. Amer. Pal., vol. 14, No. 53, 1928, 
p. 206 (6), pl. 1, fig. 24:-pl. 3, fig. -17. 


Test small, elongate, usually reaching the maximum width very early 
in development and thence with the sides either parallel or narrowing 
toward the apertural end; earliest chambers spiral and projecting down- 
ward below the remainder of the test, the lower angles of the test some- 
times slightly projecting or even spinose, later chambers high; sutures 
distinct but not raised, those of the uniserial portion slightly depressed; 
wall very finely arenaceous, smoothly finished, somewhat polished; aper- 
ture in the adult terminal, elongate, narrow. Length up to 1 mm. 

Holotype (Cushman Coll. No. 16865) from the Eocene, Chapapote 
formation, Chapapote, Mexico. 


This is a small but distinctive species showing its primitive character 


in having the spiral portion not included in the following biserial one, 
and with a very smooth polished test. 


VULVULINA JARVISI Cushman, n, sp. (Pl. 10, fig. 20) 


Test fairly large, periphery subacute or even slightly keeled, broadest 
toward the base, thence decreasing in breadth toward the apatuitl end; 
chambers aidan the early ones low, much curved, later ones iiieecals 
depressed; sutures distinct, in the bier portion very strongly raised, 
in the uniserial portion slightly depressed; wall distinctly arenaceous, 
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slightly roughened on the sutures, otherwise smoothly finished; aperture 
in the adult terminal, narrowly elliptical. Length up to 2.25 mm. 

Holotype (Cushman Coll. No. 16864) from the Eocene of Hospital 
Hill, Trinidad, B. W. I. 

This species, collected by Mr. P. W. Jarvis, is in its general character 
somewhat like the preceding species from Mexico, but the entire test 
is larger, more coarsely formed, and the periphery is decidedly spinose, 
in the type specimen with some of the spines at the basal angles flat 
with several small teeth. 

There are certain other species not included in our collections. One 
of these is the species described by Liebus as Trigenerina foliwm (Nat. 
Zeitschr. Lotus, vol. 72, 1924, pp. 112-113) and later refigured (Journ. 
Pal., vol. 6, 1932, pp. 208-210, figs. 1-8 [in text]). This has more num- 
erous uniserial chambers than typical V. pennatula, and they are not 
reduced in width. The sutures of the biserial portion also appear not 
to be as distinctly curved as in that species. Evidently the species should 
be a valid one and known as Vulvulina folia (Liebus). It is possible that 
the two forms from Moravia and Albania are not one species. 

Vulvulina voranica Martinotti (Atti Soc. Ital. Sci. Nat., vol. 62, 
1923, p. 324, pl. 7, fig. 7; fig. 3 [1n text] ) from the Mollassa of Varano, 
Italy, has the angles of the broad base somewhat spinose. | have no 
topotype material of this species, but material from the Eocene of Siegs- 
dorf, Bavaria in our collection has much the same appearance. 

_ Schizophora neugeboreni Reuss from the Miocene of the Vienna Basin, 
the basis of one of Reuss’ models and later figured by Karrer and others, 
is a form needing more study. 

Vulvulina alata Seguenza and V. gramen d’Orbigny are probably 
Bolivinas. V. oolithica Deecke from the Cretaceous of Alsace evidently 
does not belong to this genus nor do the species described from the 
Jurassic by Schwager and by Zwingli and Kiibler. Certain other poorly 
characterized species described under Vulvulina probably do not belong 


to this genus. 
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124. TEXTULARIA AND RELATED FORMS FROM THE 
CRETACEOUS 


By JosepH A. CUSHMAN 


A study in Europe the past summer of Cretaceous types and other 
collections of foraminifera has revealed many interesting facts. It con- 
firmed the opinion already held that many of our American species of 
Cretaceous foraminifera are identical with those of Europe. Also it has 
shown that many of the earlier species of Cretaceous foraminifera of 
Europe were so poorly figured and inadequately described that they 
have not been placed in their proper position generically nor have later 
identifications often been correct. This is particularly true of work of 
American authors including my own. It was only by a study of these 
type specimens and a series of topotypes that the correct understanding 
of many of the earlier species was possible. The following notes are 
given so that the nomenclature of this particular group of Cretaceous 
foraminifera may be placed on a firmer footing than it now is, and figures 
are given of many of these forms so that other workers may have before 
them the data for determining their own material. It is hoped that 
other groups may be rather rapidly published that the data for them 
also may be available. My thanks are due for grants from the Milton 
Fund of Harvard University and the Permanent Science Fund of the 
American Academy of Arts and Sciences for help in these studies, and 


also to many European workers and institutions for opportunity of 
studying collections. 


The species which have been assigned to Textularia will be taken up 
in the order of their original publication, and notes will follow with 
figures of the more important of these. The American forms will be more 
fully illustrated in a forthcoming large report on the American Cretaceous 
foraminifera now being completed for the U. S. Geological Survey. 

“Textularia trochus d’Orbigny” (Mém. Soc. Géol. France, sér. 1, 
vol. 4, 1810, p. 45, pl. 4, figs. 25, 26). Material studied in Europe to- 
gether with type specimens from the Craie Blanche of the Paris Basin — 
shows that this species is related to Gaudryina, and it will be taken up 
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in another paper which will give the results of a study of that genus. 


“Textularia turris d’Orbigny” (Mém. Soc. Géol. France, sér. 1, vol. 
4, 1840, p. 46, pl. 4, figs. 27,28). As in the case of the preceding species 
this has proven to be related to Gaudryina and will be discussed at a 
later time. 


“Textularia baudouiniana d’Orbigny” (Mém. Soc. Géol. France, sér. 
1, vol. 4, 1840, p. 46, pl. 4, figs. 29, 30)=Spiroplectammina baudouiniana 
(d’Orbigny ) (Pl. 11, figs. 1 a, b). This is a large species, with the early 
chambers frequently missing, but fairly large series from the Craie 
Blanche of the Paris Basin, one of which is figured, show it to be a 
Spiroplectammuina. The central portion is much raised, and the peripheral 
part rather sharply angled. The sutures are slightly curved, but are 
only slightly directed back at the periphery. The original figures given 
by d’Orbigny are somewhat conventionalized, but on the whole show 
the character of the species fairly well. This large form is fairly common 
in Europe in the White Chalk of the Paris Basin and in other regions 
of similar age. It occurs in rather typical form in the Cretaceous of 


Trinidad. 


“Textularia ehrenbergu Roemer” (Verst. norddeutsch. Kreide, 1840- 
41, p. 97, pl. 15, fig. 16). No specimens of this species were seen, and 
nothing referable to it has been obtained from topotype material. 


“Textularia laevis Roemer” (Verst. norddeutsch. Kreide, 1840-41, 
p. 97, pl. 15, fig. 17) =Spiroplectammina laevis (Roemer) (PI. 11, figs. 
2 a,b). A topotype of this species from the Cretaceous of Peine, Ger- 
many, is figured. This shows that this species is a Spiroplectammina, 
that the sutures are slightly curved and directed back as in the type 
figure, the test strongly tapering and the outer periphery of the cham- 
ber along the apertural face with a distinct raised area particularly when 
well preserved. In end view the test is seen to be very thick at the 
central line and tapers very sharply to the periphery. The typical form 
of the species apparently does not occur in the Upper Cretaceous of 
America, but the following variety occurs. 


Spiroplectammina laevis (Roemer), var. cretosa Cushman, n. var. 
(Pl. 11, figs. 3 a, >). Test tapering, usually somewhat longer than 
broad, the greatest breadth toward the apertural end, periphery sub- 
acute, apertural end only slightly rounded, broad in end view, tapering 
rapidly to the subacute periphery; chambers with the early portion 
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coiled, later biserial, distinct, the margin of the apertural face distinctly 
raised, giving a series of raised ridges at the suture lines and forming 
a raised zigzag line along the center of the test; wall finely arenaceous, 
stout, not usually collapsed; aperture a low opening on the inner margin 
of the apertural face with the peripheral portion of the face extending 
forward so that the aperture itself is in a reéntrant. Length up to 0.65 
mm.; breadth 0.45 mm.; thickness 0.25 mm. 


Holotype of variety is from the Cretaceous, Upper Taylor, from 5.1 
miles from Josephine, along highway to Nevada, Collins County, Texas. 


This variety with its many chambers, which are low and broad and 
only slightly curved, is a characteristic one of the Upper Taylor and 
apparently also in the Navarro at Jones Crossing on Onion Creek, near 
Austin, Texas. The specimen figured by Mrs. Plummer as Spiroplectam- 
mina semicomplanata (Carsey) (Bull. 3101, Univ. Texas, 1931, pl. 8, 
fig. 8) should probably be assigned to this variety. Mrs. Plummer has 
kindly sent me material from this locality collected by Miss Gene Ross, 
and this thicker form with its narrower chambers the walls of which are 
not collapsed, seems to occur in the same section as Spiroplectammina 
semicomplanata (Carsey) (1. c., pl. 8, fig. 7). It is apparently very rare 
here, however, and it is only to be found common in the Taylor and its 
equivalents over a wide area. 


“Textularia obtusangula Roemer” (Verst. norddeutsch. Kreide, 1840- 
41, p. 97, pl. 15, fig. 18)=Spiroplectammina obtusangula (Roemer). 
This species described by Roemer from Peine, Germany is illustrated 
here by a figure of a topotype specimen (PI. 11, figs. 4 a, b). The test 
is somewhat contracted at the periphery, the sutures strongly curved 
backward, and the periphery is rounded. I have not found specimens 
from our American Upper Cretaceous that can be definitely assigned 
to this species. 


Under Textularia Reuss in 1845-6 (Verstein. béhm. Kreide) des- 
cribed numerous species from the Upper Cretaceous of Bohemia. The 
original type material illustrated in his paper has apparently been lost, 
but fortunately there are three collections determined by Reuss at the 
time of the writing of his paper which are still in existence accompanied 
by letters of transmittal in his own handwriting. One of these collec- 
tions belongs to the Museum of Comparative Zoology in Cambridge, 
another is in the paleontological collections at Dresden, and the third 
in Vienna. These three collections have been studied during this last 
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year, and the species have been drawn and notes made for publication 
on the foraminifera of this entire work of Reuss. At this time, only 
those species which are assigned to Textularia will be noted. 


“Textularia conulus Reuss” (Verstein. béhm. Kreide, 1845-6, pt. 1, 
p. 38, pl. 8, fig. 59; pl. 13, fig. 75)—Dorothia conulus (Reuss). Speci- 
mens of this species selected and named by Reuss from the type locality 
are in all three of the Reuss collections mentioned. I have numerous 
topotype specimens of this species, and it will be considered when the 
genus Dorothia 1s later taken up. 


“T extularia tricarinata Reuss” (Verstein. bohm. Kreide, 1845-6, pt. 1, 
p. 39, pl. 8, fig. 60)=Tritaxia tricarinata (Reuss). Reuss himself later 
placed this species in the genus 771taxia, and a study of specimens in 
the various Reuss collections as well as abundant topotype material 
shows that this disposition of the species is correct. This species was 


described but not figured by Reuss in 1844. 


“Textularia triquetra Reuss” (not von Miinster) (Verstein. bohm. 
Kreide, 1845-6, pt. 1, p. 39, pl. 13, fig. 77). This species was originally 
described by von Miinster from the Oligocene, and although Reuss 
identified his Cretaceous material with it in 1845 he later changed this 
to Verneuilina miinstert Reuss. : 


“Textularia anceps Reuss” (Verstein. bohm. Kreide, 1845-6, pt. 1, 
p. 39, pl. 8, fig. 79; pl. 13, fig. 78)—Spiroplectammina anceps (Reuss) 
(Pl. 11, fig. 5 a, b). There has been much difficulty in the determination 
of this species due to the fact that the figures given by Reuss were in- 
adequate to give the full characters of the species. Fortunately in all 
three of the Reuss collections studied this species is represented, and I 
have numerous topotype specimens from Luschitz, Bohemia. Figures 
. of two of the specimens in the Cambridge Reuss collection are here 
given. The species is a very definite one with a peculiar projecting aper- 
tural end and sigmoid sutures. The wall is very smooth and the end 
view is shown in our figure. While this species is common in some parts 
of the Cretaceous of Europe, particularly in Bohemia, it occurs else- 
where and I have collected it in the Upper Cretaceous in the chalks of 
England. Typically it does not seem to occur in the American Creta- 
ceous although many specimens have been referred to it. Most of these 
references for American forms should be placed under Spiroplectam- 
mina semicomplanata (Carsey ). 
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“Textularia praelonga Reuss” (Verstein. béhm. Kreide, 1845-6, pt. ie 
p. 39, pl. 12, fig. 14) =Spiroplectammina anceps (Reuss) (PI. 11, fig. 6). 
The figures given by Reuss of this species are not well drawn, but speci- 
mens are in all three of the Reuss collections already mentioned. One of 
the specimens from the Cambridge collection is here figured. This 
agrees with specimens in the other two collections and with a series of 
topotypes which I have from Luschitz, the type locality. Reuss gave 
this name to the adult form of his “Textularia anceps.” The chambers 
are often somewhat collapsed in the later portion, and the raised ridges 
resulting often give somewhat the effect produced in Reuss’ original 
figures. 

“Textularia obsoleta Reuss” (Verstein. bohm. Kreide, 1845-6, pt. 1, 
p. 39, pl. 13, fig. 79). This species described by Reuss from Bohemia and 
noted as very rare does not occur in any of the Reuss collections. He 
notes that it is close to “Textularia laevis Roemer,” but nothing further 
can be said in regard to it. I did not find the species in type material 
from Luschitz. 


“Textularia partschu Reuss” (Verstein. bdhm. Kreide, 1845-6, pt. 1, 
p. 39, pl. 13, fig. 80)—Spiroplectammina baudouimana (d’Orbigny). 
Reuss in his original reference mentioned the fact that this species was 
very close to that of d’Orbigny, and in his later work definitely placed 
it there. 


“Textularia globulosa Reuss” (Verstein. béhm. Kreide, 1845-6, pt. 1, 
p. 39, pl. 12, fig. 23)—=Giimbelina globulosa (Reuss). This species 
occurs in all three of the Reuss collections studied, and is definitely a 
Giimbelina. This species was later called “Textularia globifera Reuss.” 


“Textularia concinna Reuss” (Verstein. béhm. Kreide, 1845-6, pt. 2, 
p. 109, pl. 24, fig. 54)—Gaudryina concinna (Reuss). There are four 
specimens in the Reuss collection in Vienna which show that this species 
is definitely a Gaudryina. It occurs commonly in the Cretaceous of Bo- 
hemia and Saxony and will be considered later in a paper on Gaudryina. 


“Textularia foeda Reuss” (Verstein. bdhm. Kreide, 1845-6, pt. ey 
p- 109, pl. 43, figs. 12, 13)=Gaudryina foeda (Reuss). There are no 
specimens of this species in the collections, but specimens referred to 
this species were studied in other collections of Europe and many similar 
specimens were found in our topotype material from Luschitz. They 
show that the early chambers are triserial and that the species should be 
referred to the genus Gaudryina. The test is very easily distorted as is 
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shown in Reuss’ original figure 3 and in many of our specimens. How- 
ever, notes will be given of its occurrence in America when the genus 
Gaudryina is taken up. 

“Textularia dentata Alth” (Haidinger’s Naturw., vol. 3, pt. 2, 1850, 
p. 262, pl. 13, fig. 13) =Spiroplectammina dentata (Alth) (Pl. 11, figs. 
7 a, b). Topotype material from Lemberg has given us specimens of 
this species, one of which is here figured. It is a Spiroplectammina, and 
has already been noted from the Cretaceous of Trinidad (Cushman and 
Jarvis, Proc. U. S. Nat. Mus., vol. 80, Art. 14, 1932, p. 14, pl. 3, fig. 7). 
It may be noted here that the specimens from the Upper Cretaceous of 
Bavaria referred to this species by Egger are not the same. 

“Textularia articulata Reuss” (in Haidinger’s Naturw., vol. 3, pt. 2, 
1850, p. 45, pl. 4, fig. 14)—Spiroplectoides flexuosa (Reuss). This 
species name had already been used by d’Orbigny and was later changed 
to “Textularia flexuosa Reuss.” 

“Textulania pupa Reuss” (Sitz. Akad. Wiss. Wien, vol. 40, 1860, 
p. 232, pl. 13, figs. 4, 5)—Dorothia pupa (Reuss). Topotypes of this 
species show that it is a Dorothza, at least so far as figure 4 1s concerned 
which should be taken as the type. Figure 5 is a Giimbelina. 

“Textularia globifera Reuss” (Sitz. Akad. Wiss. Wien, vol. 40, 1860, 
p. 232, pl. 13, figs. 7, 8) =Giimbelina globifera (Reuss). Reuss originally 
called this species “Textularia globulosa,” but as the species name had 
already been used by Ehrenberg, the new name globifera was proposed 
for it. 

“Textularia flexuosa Reuss” (Sitz. Akad. Wiss. Wien, vol. 40, 1860, 
p. 235 )=Spiroplectoides flexwosa (Reuss). A study of topotype material 
shows this to be a Spiroplectoides, but not the same as S. rosula 
(Ehrenberg ). 

Reuss in his 1860 paper describes other species of Textularia not re- 
corded here which are from the Gault but not recorded from the Upper 
Cretaceous. 

“Textularia faujast Reuss” (Sitz. Akad. Wiss. Wien, vol. 44, pt. 1, 
1861 (1862), p. 320, pl. 3, figs. 9 a, b)=Gaudryina faujasi (Reuss). 
Topotype specimens of this species show that it is triserial at the base 
and belongs to the genus Gaudryina. 

“Textularia serrata Chapman” (Quart. Journ. Geol. Soc., London, 
vol. 48, 1892, p. 515, pl. 15, fig. 7). This species seems to belong to the 


genus Eouvigerina. 
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“Textularia decurrens Chapman” (Quart. Journ. Geol. Soc., London, 


vol. 48, 1892, p. 515, pl. 15, fig. 6). This species is a Ventilabrella. 


“Textularia brevicona Perner” (Foram. Cesk. Cenomanu, 1892, 
p. 54, pl. 9, figs. 12 a, b). This is a Giimbelina. 


Fics. 


Fics. 


Fics. 


Fics. 


Fics. 


Fics. 


Fics. 


Fics. 


Fics. 


Fics. 


Fics. 


Fics. 


Fics. 


Fics. 


EXPLANATION OF PLATE 11 


Spiroplectammina baudouiniana (d’Orbigny). X 16. a, front view; 
b, apertural view. From Craie Blanche, Bougival, France. 

S. laevis (Roemer). X 35. a, front view; b, apertural view. Creta- 
ceous, Peine, Germany. 

S. laevis (Roemer), var. cretosa Cushman, n. var. X 35. Holotype. 
a, front view; b, apertural view. Cretaceous, Texas. 

S. obtusangula (Roemer). X 35. a, front view; b, apertural view. 
Cretaceous, Peine, Germany. 

S. anceps (Reuss). X 16. Fig. 5 a, front view; b, apertural view. 


Fig. 6, Adult form named by Reuss “Textularia praelonga.” Cretaceous, 
Luschitz, Bohemia. 


| ‘ 
S. dentata (Alth). x 16. a, front view; b, apertural view. Creta- 
ceous, Lemberg, Galicia. 


S. semicomplanata (Carsey). X 45. a, a, front views; b, b, apertural 
views. Upper Cretaceous, Texas. 

S. semicomplanata (Carsey), var. juncea Cushman, n. var. X 25. 
a, front view; b, apertural view. Cretaceous, Saratoga chalk, Arkansas. 
Textularia subconica Franke. X 30. a, front view; b, apertural view. 
Cretaceous, Texas. 

T. ripleyensis W. Berry. Fig. 12, X 25. Holotype redrawn. Fig. 13, 
< 35. Cretaceous, Texas. a, a, front views; b, b, apertural views. 
Spiroplectammina navarroana Cushman, n. sp. XX 60. a, front view. 
b, apertural view. Cretaceous, Texas. 


Gaudryina navarroana Cushman, n. sp. X 35. Fig. 15, Holotype. a, 
side view; b, front view. 
Textulariella cretosa Cushman, n. sp. X 15. Fig. 17, Holotype. a, 
front view; b, apertural view. Figs. 18, 19, Eroded specimens showing 
chamberlets. Cretaceous, Charing, England. 

Gaudryinella pseudoserrata Cushman, n. sp. X 35. Fig. 20, Holotype. 
a, a, front views; b, b, side views. Cretaceous, Texas, 


Figures drawn by Margaret S. Moore. 
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“Textularia parallela Perner” (Foram. Cesk. Cenomanu, 1892, p. 54, 
pl. 9, fig. 13). The type of this species was seen at the Narodni Museum 
at Prag. It is really a Bolivina, but the name cannot be used in that 
genus as it has already been preoccupied by Reuss. 


“Textularia velascoensis Cushman” (Contr. Cushman Lab. Foram. 
Res., vol. 1, pt. 1, 1925, p. 18, pl. 3, fig. 1)=Bolivinoides velascoensis 
(Cushman ). 


“Textularia subglabra Cushman” (Bull. Amer.-Assoc. Petr. Geol., 
vol. 10, 1926, p. 584, pl. 15, figs. 7 a-c). This species originally described 
from the Velasco shale of Mexico is represented by somewhat similar 
specimens in the Taylor marl of Texas. 


“Textularia excolata Cushman” (Bull. Amer. Assoc. Petr. Geol., 
vol. 10, 1926, p. 585, pl. 15, figs. 9 a, b)=Spiroplectammina excolata 
(Cushman). This species originally described from the Velasco shale of 
Mexico also occurs in the Upper Cretaceous of Trinidad. 


- “Textularia costata Carsey” (Bull. 2612,’ Univ. Texas, 1926, p. 26, 
pl. 1, fig. 4) =Giimbelina excolata_ Cushman. 


“Textularia semicomplanata Carsey” (Bull. 2612, Univ. Texas, 1926, 
p. 25, pl. 3, fig. 4)=Spiroplectammina semicomplanata (Carsey) (Pl. 
11, figs. 8, 9). This species was described by Mrs. Carsey from the 
Navarro outcrops on Onion Creek at Jones Crossing, near Austin, Texas. 
At the type locality the walls of the chambers are very thin and easily 
collapsed. A search of material collected by Dr. L. W. Stephenson at 
the type locality has given us a series of specimens, some of which are 
in their original state. Figures of these are given. To Mrs. Helen J. 
Plummer, to Dr. Robert Cuyler, and to Miss Gene Ross I am indebted 
for additional material from this locality. Unquestionably some of the. 
references to Spiroplectammina anceps from America: Cushman and 
Church, Proc. Calif. Acad. Sci., ser. 4, vol. 18, 1929, p. 500, pl. 36, figs. 1, 
2; and Cushman, Bull. 41, Tenn. Geol. Survey, 1931, p. 18, pl. 1, figs. 
5 a, b; should be included under Spiroplectammina semicomplanata. 
As already noted the thin, high chambered form figured by Mrs. Plum- 
mer as Spiroplectammina semicomplanata (Carsey) (Bull. 3101, Univ. 
Texas, 1931, pl. 8, fig. 7 [not 8]) is this species. A comparison of these 
two figures will show the specific differences, particularly in the end 
view, which in S. semicomplanata is much more narrow, with sides 
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straight or becoming concave toward the periphery and the aperture in 
a deep indentation of the inner margin; whereas in S. laevis, var. cretosa 
the end view is very broad, sides usually convex and the aperture with 
only a slight reéntrant in the line of the apertural face. 


This species seems to be widely distributed in the Cretaceous of Amer- 
ica in the Navarro and in parts of the Taylor as well as in: the Selma 
Chalk and other equivalents. The form called by Berry and Kelley 
“Textularia sagittula Defrance, var. coonensis W. Berry” from the Coon 
Creek of Tennessee is probably this species although the type is badly 
broken and shows only a portion of the middle of the test. 


Spiroplectammina semicomplanata (Carsey), var. zuncea Cushman, 
n. var. (Pl. 11, figs. 10 a, b). Variety with test very elongate, sides 
nearly parallel for most of their length, with many chambers, the early 
ones decidedly spiral. 

Holotype of variety (Cushman Coll. No. 15593) from the De 
Chalk, near Saratoga, Arkansas. 


This form has already been figured as Spiroplectammina anceps 
Cushman (not Reuss) (Journ. Pal., vol. 5, 1931, p. 299, pl. 34, figs. 2 
a, b). This variety which is referred to Mrs. Carsey’s species has oc- 
curred at several stations in the Saratoga Chalk of Arkansas and in 
other samples from that same region which have been referred to the 
Lower Navarro. So far as I have seen, this particular variety is confined 
to the Saratoga Chalk and its equivalents of Arkansas. 

There are in the Lower Taylor specimens which are very close to S. 
semicomplanata (Carsey), but which are somewhat more elongate and 
tend to have the sutures nearly straight instead of curved as in the 
typical species. A study of more material may show this to be distinct. 

There are other species of Textwlaria described in Mrs. Carsey’s paper 
from the Lower Cretaceous of Texas, but these are not included here. 


“Textularia trochus d’Orbigny, var. subcomica Franke” (Abhandl. 
Preuss. Geol. Landes, new series, vol. 3, 1928, p. 131, pl. 12, fig. 1)= 
T. subconica Franke. Material of this form was studied in Europe, and 
the early chambers seem to show that this should be a distinct species 
and not related to d’Orbigny’s species. Forms similar to that described 
by Dr. Franke occur in the Taylor marl of Texas and its equivalents 
such as the Middle Annona Chalk and parts of the Selma Chalk. A fig- 
ure of one of these is given here (PI. 11, figs. 11 a, b). 
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“Textularia ripleyensis W. Berry” (in W. Berry~and Kelley, Proc. 
U. S. Nat. Mus., vol. 76, Art. 19, 1929, p. 4, pl. 2, fig. 2). The type of 
this species-was not well figured but has been redrawn and is given here 
together with other figures of this same species (Pl. 11, figs. 12, 13). It 
is a very common species in the Taylor marl and its equivalents of 
Texas and other portions of the Gulf Coastal Plain region of the United 
States. The test is much compressed and the apertural end contracted 
in the middle line, then convex so that the greatest width of each 
chamber is somewhat to the outside of the middle line. There is much 
variation in the character of the wall, the raised areas being typically 
very much roughened, but these are often comparatively smooth in 
some specimens although all gradations exist between the two extremes. 
The end view is very characteristic as the aperture is along a nearly 
straight line at the middle of the base of the apertural face, while the 
two sides are extended out into two narrow elongate processes. 


“Textularia sagittula Defrance, var. coonensis W. Berry” (in W. 
Berry and Kelley, Proc. U. S. Nat. Mus., vol. 76, Art. 19, 1929. p. 3, 
pl. 2, fig. 3). The type specimen of this form is a fragment with both 
ends missing as has been previously noted, and it probably should be 
placed under Spiroplectammina semicomplanata (Carsey ). 


“Textularia nacataensis White” (Journ. Pal., vol. 3, 1929, p. 31, 
pl. 4, fig. 2). This species and its variety cyclostoma White (1. c., p. 31, 
pl. 4, fig. 3) from the Velasco shale of Mexico are not true Textularias, 
and further study of this form is necessary to place it definitely. 

There are other species of Textularia described from the Lower Creta- 
ceous, but most of them do not enter into a discussion of the Upper 
Cretaceous species. 


The following forms of American Cretaceous should be noted in con- 
nection with the other forms of Textularia. 


Spiroplectammina bentonensis Carman (Journ. Pal., vol. 3, 1929, 
p. 311, pl. 34, figs. 8, 9) =Gaudryina bentonensis (Carman). This small 
species described from the Cretaceous of Wyoming also occurs particu- 
larly in the Bonham clay of Texas. 


Spiroplectammina navarroana Cushman, n. sp. (Pl. 11, figs. 14 a, b). 
Test elongate, very slightly if at all tapering in the adult portion; cham- 
bers nearly as high as broad, rounded at the periphery, somewhat in- 
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flated; sutures distinct, slightly depressed, nearly at right angles to the 
periphery; wall rather coarsely arenaceous with large fragments but 
fairly smoothly finished; aperture somewhat oblique, consisting of a 
narrow arched opening at the inner margin of the apertural face. Length 


0.75 mm.; breadth 0.20 mm.; thickness 0.10 mm. 


The type of this species is from the upper clay member of the Navarro, 
6 miles East of Corsicana, Navarro County, Texas. It is a very coarsely 
arenaceous species, and seems to be limited to this portion of the section. 


There are a few other forms related to Textularia in the American 
Upper Cretaceous, but up to this time they have been represented by 
material which is either too poor or of insufficient quantity to warrant 
giving descriptions of them. 


125. -[HE- RELATIONSHIPS OF TEXTULARIELLA AND 
DESCRIPTION OF A NEW SPECIES 


By JosepH A. CUSHMAN 


The genus Textulariella was erected for the species “T'extularia bar- 
rettu’”’ known from the Recent and Miocene of the West Indian Region. 
The main body of the test is composed of biserial chambers, which have 
labyrinthic interiors. The Cretaceous species described below has these 
same characters, but the early stages are triserial at least. A re-examina- 
tion of a suite of Recent specimens of Textularia barrettu has shown 
that the early stages of that species are also triserial, and that the genus 
should for the present be placed in the Verneuilinidae. 


TEXTULARIELLA CRETOSA Cushman, n, sp. (Pl, 11, figs! 17-19) 


Test in the early stages triserial, later biserial, circular in transverse 
section, rapidly increasing in diameter toward the apertural end which 
is somewhat concave; chambers numerous, adult ones low and broad, 
interior labyrinthic, sometimes with two tiers of chamberlets in a single 
chamber; sutures distinct, raised slightly above the surface, nearly at 
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right angles to the axis of the test; wall very finely arenaceous, smoothly 
finished; aperture a low opening at the middle of the base of inner mar- 
gin of the chamber. Length up to 1.75 mm.; diameter 1.75 mm. 

Holotype (Cushman Coll No. 17624) from Cretaceous, Chalk 
detritus, Charing, England. This species is apparently abundant in 
parts of the chalk of England, but I have not seen it in our American 
Cretaceous. It is related to the gaudryine forms of the Upper Creta- 
ceous, “G. oxycona” etc., but these have simple chambers in their 
typical form. 


126. TWO NEW NAVARRO FORAMINIFERA FROM TEXAS 
By JosEpH A. CUSHMAN 


The two species described here are excellent markers for the Upper 
Navarro, and are apparently not previously described. 


GAUDRYINA NAVARROANA Cushman, n, sp. (Pl. ii, ies. 15; 26) 


Test elongate, early portion triserial and sharply triangular, the 
edges bluntly angled, fusiform in front view; chambers of the later 
portion biserial and somewhat compressed, lobed; sutures fairly distinct 
in the early portion, distinct and depressed later; wali rather coarsely 
arenaceous but fairly smoothly finished; aperture a deep reéntrant in the 
inner margin of the chamber with raised, rounded margins. Length up 
to 1 mm.; breadth 0.50 mm.; thickness 0.40 mm. 


Holotype (Cushman Coll. No. 17623) from the Cretaceous, Upper 
Navarro of the Mexia Oil Field at 121 feet on the upthrow side of the 
fault. It is abundant in the cores from this depth to 376 feet, corre- 
sponding to the upper clay member of the Navarro. It occurs also in 
material kindly sent me by Mrs. Helen Jeanne Plummer from just below | 
the Midway, three-quarters of a mile S. 45° W. of Peerless, Hopkins 
County, Texas. [ have it also from the uppermost Cretaceous of Arkan- 
sas. It makes an excellent index fossil for this upper part of the Navarro 
in contact with the Midway. 
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GAUDRYINELLA PSEUDOSERRATA Cushman, n. sp. (Pl. 11, figs. 20, 21) 


Test elongate, early portion triserial, soon becoming biserial and 
somewhat compressed, in the adult tending to become uniserial; cham- 
bers distinct, later ones inflated and lobulate; sutures distinct, later 
ones deeply depressed; wall rather coarsely arenaceous, later portion 
often roughly finished; aperture in the adult rounded and subterminal. 
Length 1 mm. or more; diameter 0.50 mm.; thickness 0.35 mm. 


Holotype (Cushman Coll. No. 17621) from Upper Cretaceous, Na- 
varro, chalky marl member, 5 miles SW. of Quinlan, Hunt County, 
Texas. This species is very abundant and widely distributed in this 
portion of the Navarro above the Nacatoch sand. It is an excellent 
marker for this zone. It tends strongly toward a uniserial condition 
in the adult. 

In the same core mentioned above, this species starts in typical form 
at about 412 feet, and continues downward to 475 feet. It has various 
interesting varietal developments in the American Upper Cretaceous. 
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RECENT LITERATURE ON THE FORAMINIFERA 


Below are given some of the more recent works on the foraminifera 
that have come to hand. 


Hofker, J. 
Notizen ueber die Foraminiferen des Golfes von Neapel. III. Die 
Foraminiferenfauna der Ammontatura. 
(Pubbl. Sta. Zool. Napoli, vol. XII, fasc. 1, 1932, pp. 61-144, figs. 
1-45 [in text ].) Napolht. 


Describes and figures numerous species and varieties, 4 new. 


White, Maynard P. 
Some Texas Fusulinidae. 
(Univ. Texas Bull. 3211, 1932, pp. 1-104, pls. 1-10, figs. 1-3 [in 
text |.) Austin. 
Describes and figures numerous forms, 5 new. 


Wickenden, R. T. D. 
A Useful Foraminifera Horizon in the Alberta Shale of Southern 
Alberta. 
(Journ. Pal., vol. 6, No. 2, June, 1932, pp. 203-207, pl. 29.) 
Menasha. 


Describes and figures several species, none new. 


Liebus, Adalbert. 
The Variability of Vulvulina pennatula Batsch. 
(Journ. Pal., vol. 6, No. 2, June, 1932, pp. 208-210, figs. 1-8 fin 


text |.) Menasha. 
' Notes various forms assigned to this species. 


Cushman, Joseph Augustine. 
The Foraminifera of the Tropical Pacific Collections of the “Alba- 
tross,” 1899-1900. Part 1, Astrorhizidae to Trochamminidae, 
(Bull. 161; U: S. Nat: Mus., pt. 1019325. 1-82 plsai-875)) 
Washington. 
Describes and figures numerous species and varieties, 19 new. 
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Sandidge, John R. 
Significant Foraminifera from the Ripley Formation of Alabama. 
(The American Midland Naturalist, vol. XIII, No. 4, July, 1932, 
pp. 190-202, pl. XIX.) Notre Dame. 


Describes and figures several species, 3 new. 


Plummer, Helen Jeanne. 
Ammobaculoides, A New Foraminiferal Genus. 
(The American Midland Naturalist, vol. XIII, No. 2, March, 1932, 
pp. 86-88, figs. 1 a-d [in text ].) Notre Dame. 
This new genus is from the Upper Navarro. 


Lacroix, E. 
Discammina: nouveau genre méditerranéen de Foraminiféres arénacés. 
(Bull. Inst. Océanographique, No. 600, June 15, 1932, pp. 1-4, 
figs. a-e [in text ].) Monaco. 
A new genus related to Ammodiscus. 


Scheffen, W. 
Ostindische Lepidocyclinen. I. Teil. 
(Wetenschappelijke Mededeelingen No. 21, 1932, pp. 1-76, pls. 1- 
14, figs. 1-6 [in text].) Batavia. 
Many fine plates, 13 new species and varieties. 


Heron-Allen, Edward and Arthur Earland. 
Foraminifera. Part I. The Ice-free Area of the Falkland Islands and 
Adjacent Seas. 
(Discovery Reports, vol. IV, 1932, pp. 291-460, pls. VI-XVII). 
Cambridge. 
Contains 419 species and varieties (38 new), excellent plates, 
and | new genus, Patellinoides. 


Caudri, C. M. B. 


De Foraminiferen-Fauna van eenige Cycloclypeus-houdende Gesteen- 
ten van Java. 
(Verhandl. Geol.-Mijn. Gen. Nederland en Kolonién. Geol. Ser., 
Deel IX, 1932, pp. 171-204, pls. I-III.) Gravenhage 
A detailed paper on this group with 1 new species. 
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Heron-Allen, E. and Arthur Earland. 
Some New Foraminifera from the South Atlantic, IV. Four New 
Genera from South Georgia. 


(Journ. Roy. Micr. Soc.,-vol. LI, 1932, pp. 253-261, pis. I, I.) 


London. 
Four new genera and 6 new species and varieties. 


Ellis, Brooks Fleming. 
Gallowayina browni, A New Genus and Species of Orbitoid from 
Cuba, with Notes on the American Occurrence of Omphalocyclus 


macropora. 
(Amer. Mus. Novitates, No. 568, Sept. 22, 1932, pp. 1-8, 9 figs. [in 
text |.) New York. 
Arni, P. 


Eine neue Siderolites Species (S. Heracleae) (aus dem Senon von 
Eregli, an der Kleinasiatischen Schwarzmeer-Kiiste) und Versuch einer 
Bereinigung der Gattung. 

(Eclogicae geologicae Helvetiae, vol. 25, No. 2, 1932, pp. 199-221, 
pls. VIII-X, 4 figs. [in text], and 2 tables.) Basel. 


Sandidge, John R. 
Fossil Foraminifera from the Cretaceous, Ripley Formation, of 
Alabama. 
(The American Midland Naturalist, vol. XIII, No. 5, Sept., 1932, 
pp. 312-318, pl. X XIX.) Notre Dame. 


Four new species described and figured. 


Sample, C. H. 


Cribratina, A-New Genus of Foraminifera from the Comanchean of 
Texas. 


(1. c., 1932, pp. 319-322, pl. XXX.) Notre Dame. 


Sandidge, John R. — 
Foraminifera from the Ripley Formation of Western Alabama. 
(Journ. Pal., vol. 6, No. 3, Sept. 1932, pp. 265-287, pls. 41-44.) 
Menasha. 


Records 45 species, 11 new. 
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hae Publ. No. 7. A Monograph of the Foraminiferal Family Verneuilinidae. 
170 pages and 20 plates $3.50 
Special Publ. No. 8. A Monograph of the Foraminiferal Family Valvulinidae. 
210 pages and 24 plates $4.00 
Special Publ. No. 9. A Monograph of the Subfamily Virgulininae. 240 pages 
and 24 plates $4.00 
Special Publ. No. 10. The Genus Articulina and Its Species. 21 pages and 4 
plates—(Extra plates, 30c) $1.00 
Special Publ. No. 11. The Genus Spiroloculina and Its Species. 82 pages and 9 
plates—(Extra plates 2-9, 50c) $1.50 
Special Publ. No. 12. Foraminifera from the Shallow Water of the New England 
Coast. 37 pages and 4 plates—(Extra plates, 30c) $1.00 
Special Publ. No. 13. The Species of Foraminifera Recorded by d’Orbigny in 1826 
from the ee ms Castel Arquato, Italy. 27 pages and 6 plates—(Extra 
plates 2, 3, 5, 6, 3 $0.50 
Special Publ. No. 14. oe Foraminifera of the Cipero Marl Formation of Trini- 
dad, British West Indies. 91 pages, 16 plates and 2 charts—(Extra plates, 
50c) $1.50 
Special Publ. No. 15. Miocene Foraminifera from Buff Bay, Jamaica. 85 pages 
and 12 plates—(Extra plates, 30c) $1.00 
Special Publ. No. 16. A Rich Foraminiferal Fauna from the Cocoa Sand of 
Alabama. 40 pages and 8 plates—(Extra plates, 30c) $0.75 
Special Publ. No. 17. The Species of Foraminifera Named and Figured by Fichtel 
and Moll in 1798 and 1803. 16 pages and 4 plates—(Extra plates, 25c)....80.50 
Special Publ. No. 7A. A Supplement to the Monograph of the Foraminiferal 
Family Verneuilinidae. 43 pages and 4 plates—(Extra plates, 25c) £0.50 
Special Publ. No. 18. The Foraminiferal Fauna of the Lizard Springs Formation 
of Trinidad, British West Indies. 48 pages and 8 plates—(Extra plates, 
30c) $1.00 
Special Publ. No. 19. A Foraminiferal Fauna from the Pliocene of Timms Point, 
California. 46 pages and 8 plates—(Extra plates, 30c) $0.75 
Special Publ. No. 8A. A Supplement to the Monograph of the eps ie 
Family Valvulinidae. 69 pages and 8 plates—(Extra plates, 30c) $1.0 
Special Publ. No. 20. An Eocene Foraminiferal Fauna from the Chira Shale 4 
Pern. 27 pages and 4 plates—(Extra plates, 25c) $0.50 


Special Publ. No. 21. Foramin‘fera from the Coast of Washington. 23 pages and 
4 plates—(Extra plates, 25c) $0.50 


Price list of available foraminiferal literature sent on request. 
Topotypes of many species available: 50c per slide. 
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Their Classification and Economic Use 
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THIRD EDITION, REVISED AND ENLARGED WITH 
AN ILLUSTRATED KEY TO THE GENERA 
by Josepu A. CusHMAN 
viii + 480 pages, 78 plates, 8 text figs. 
PRICE: $6.00* 
ORDER FROM: 
Harvard University Press, Cambridge, Mass., U. S. A. 


*Postage paid on orders accompanied by remittance, 


